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THE ELECTRIFICATION OF 
OUR RAILWAYS. 


Wuat with Messrs. Mordey and Jenkins’s paper before the 
Institution of Civil Engineers, and the lengthy discussion 
which it provoked, Mr. Swinburne’s lecture at Manchester, 
and the paper which he and Mr. Cooper recently read before 
the Institution of Electrical Engineers, the important 
question of the electrification of our railways has been well 
to the front of late. 

It is to be regretted that in all these cases it has been 
attempted to demonstrate that electric traction on railways 
is still in its infancy, and that the work of converting our 
suburban lines to electric traction should not be undertaken 
until we are prepared to electrically operate our main line 
trains also. The effect of this is to encourage schemes for 
high-speed long-distance traction, which, although very likely 
possible, both mechanically and electrically, are under 
existing conditions far from safe financially. 

It seems curious to follow the lead of Germany, and to 
state, as Mr. Swinburne did in his paper before the Institu- 
tion of Electrical Engineers the other day, that he con- 
sidered it necessary to treat electric traction on railways as an 
entirely new problem. If that-was the object of his paper, it 
was certainly fully attained. All the systems which he 
suggested have either already proved dismal failures years 
ago, as was so clearly brought out in the discussion, or are 
so vague, that it is impossible to ascertain what system is 
really suggested. It appears to us that the recent papers 
on this important question of the electrification of our rail- 
ways start with the wrong idea, and that this may in great 
part be due to the fact that the authors of the recent papers 
may be more or less devoid of any real practical experience, 
and possibly have not closely followed the developments 
of electric railroading during the past 10 years. 

All the authors, as well as those witnesses who advo- 
cated the adoption of the Ganz system during the arbi- 
tration between the Metropolitan and District Railways, 
seem to have fixed in their minds that it is essential to equip 
suburban and metropolitan lines so as to suit the conditions 
which are to be met on trunk lines, and to make the service 
on main and suburban lines interchangeable. Yet in steam 
practice nobody has thought of using the same locomotives 
to haul both suburban and long-distance express trains, 
The result of the arbitration seems also to have been 
entirely misconstrued by many people, who at once conclude 
that because on trains with frequent stops polyphase motors 
are not advisable, the same cannot be used on main lines, 
where totally different conditions obtain, Hence the 

numerous different and wonderful systems of electric trac- 
tion which have recently been suggested. 

It would appear to us, after the most careful investigation 
of all that has been done both in Europe and America, that 
under the conditions that obtain at present in this country 


electric traction on our main lines is, to say the least, 
D 







































































67 . THE ELECTRICAL REVIEW. _ [Vol.50. No. 1,274, Apnm 25, 1902. 








fraught with many difficulties, with very few, if any, com- 
pensating advantages. Under these circumstances, it seems 
to us folly to refrain from electrifying our suburban lines 
until some one, by some unforeseen method, shall have satis- 
factorily solved the problem of electric traction on main 
lines. We have already lost too much time by constantly 
postponing improvements on the off chance of something 
better turning up, and it is a pity that the recent papers 
on electric traction should present to our railway directors yet 
another excuse for putting off improvements which are so 
urgently wanted. ; 

To those who are acquainted with actual results, it seems 
ridiculous that it should be necessary to so often reiterate 
that, for handling heavy passenger traffic with frequent 
stops, electric traction has such enormous advantages as to 
be practically. essential for a good urban service. That this 
is fully recognised by those who have had the opportunity 
of judging is amply demonstrated by the fact that hard- 
headed men of business, both on this side of the Atlantic 
and the other, are willing to put up £5,000,000 with a 
probable £15,000,000 more for operating some of the pro- 
posed lines in and around London which Mr. Yerkes, of 
Chicago fame, is now completing arrangements for carrying 
out. 

Under these circumstances, to resuscitate the series system, 
with all the difficulties and complications which originally 
caused its supersession by the present methods, can scarcely 
be expected to be conducive of much good. 

Research is undoubtedly a very good thing, and can be 
productive of nothing but good if properly carried out, but 
in the present instance we cannot admit that the authors 
have made either researches or experiments to prove the 
correctness of the theories they advance, and the only result 
they can hope to obtain is to cause a very serious retarda- 
tion in the much-needed electrification of the suburban lines 
in all our crowded centres of population and industry. We can 
only admire the writers for the extreme hardihood which they 
display in being prepared to exclude all past and dearly- 
purchased experience, and to begin afresh and go through the 
same old mistakes over again. They admit that they have no 
grave fault to find with what has been done up to the 
present, or with what competent traction engineers are 
recommending railways to adopt, but they seem certain 
that they would have done much better had they been 
entrusted with the work instead of the responsible officials 
who are now engaged on it. We do not wish to appear 
unsympathetic towards scientific progress, but we do wish to 
urge on our railways the necessity of immediately taking 
steps to amend their so manifestly inadequate suburban 
service, and the fact that practical systems, entailing no 
experimental risk, are actually available, which will enable 
them to take in hand at once the electrification of their 
suburban lines. Electricity is the remedy which, if properly 
applied by experienced, not visionary, engineers, will abolish 
many existing evils as regards the congested and unremune- 
rative state of present suburban lines, 








tna thaliain THE subject of large gas engines was 
jor Electric taken by Mr. Bellamy for his paper before 
—— the Manchester Section of the Institution 

of Electrical Engineers on April 8th. He made a list of 
the faults charged to gas engines and sought to explain how 
to avoid them. Thus, to cure unsteady turning with hit- 
and-miss governing there must be a heavy fly-wheel. He 
gave an instance of an engine of 340 1.u.P. which had two 
fly-wheels. With the two wheels the friction 1.7. was 
32°32, while with one only it was 30°87 H.P., showing that 
the extra wheel of 6} tons only required 1°45 H.P. to keep it 
moving. The lesson is that heavy fly-wheels should have 
good bearings well lubricated. The fault of non-balance is 
so largely one of construction, that it needs little comment ; 
that of vibration is one for foundations and general massive- 
ness to deal with. We quite agree that the coal hole is not 
the best site for a gas driven plant. To prevent noise the 
rather costly plan of using too big an engine with softer 
explosions is advocated. As regards silent exhaust, expansion 











chambers are advocated, also the introduction of water to 
the exhaust pipe. How is it we never seem to see evas? 
exhaust pipes? Is it that they have been tried and found 
wanting ? 

As regards the difficulties of starting, we think that the 
author might have named the small engine as a suitable 
means of starting large ones, acting as do the little barring 
engines of the cotton mills. We believe the small starting 
engine has been used by Mr. Thwaite in all the large engines 
of his blast furnace gas utilisation plant. Gas engines are 
stated to be now as reliable as any other prime mover, but 
they should be properly lubricated by a continuous pump 
system, oil being introduced to bearings at the points of 
least pressure, and no means of escape provided for it at the 
point of greatest pressure. <A gravity tank is recommended, 
For working with poor gas Mr. Bellamy asks for gas of a 
calorific capacity of 140 B.Th.U. per cub. ft.; we have known 
gas engines work well with gas of only 100 B.Th.U. capacity, 

Of course, an engine may work well with town gas, 
because the ignition is a little more certain than with 
poor gas, but given proper valves, the poor gas—perhaps 
more highly compressed—is quite certain and reliable. In 
size, also, the author asked his hearers to accept engines up 
to 200 8.H.P. with as much confidence as steam engines of 
like power, and reminded them that it was but 20 years 
ago that the gas engine wasa toy. On tlie credit side of 
the ledger we are told that at three-quarter load certain 
Stockport gas engines haye run for 1°37 lbs. of fuel per 
B.H.P.-hour or 2°16 lbs, per Kw.-hour. An engine tested b 
M. Mathot, near Brussels, at 85 per cent. of full load ran 
for 1 lb. per B.H.P.-hour with a thermal efficiency of 18°5 
per cent. A second test of a Stockport gas engine by the 
same engineer with town gas showed a full load consump- 
tion of 15°65 cub. ft. per B.H.P.-hour for 50°2 B.u.P. This 
with gas at 2s. 6d. works out at 0°7d. per Kkw.-hour. The 
author recommends magneto - electric ignition as more 
certain, safer, and altogether better and more economical 
than tube ignition. The author somewhat objects to the 
demand for gas engines of high speed because it is difficult 
to get rid of the surplus heat, and about 300 r.p.m. is the 
highest even for small units. It is easier to design a gas 
engine with a long than with a short stroke because of the 
exigencies of the compression chamber, but it would bea 
very desirable thing if higher rotative speeds could be given, 
both from the point of view of size and also for fly-wheel 
effects. The gas engine is so economical that it is pretty 
sure to endure as a prime mover so long as the energy of coal 
is got from it by present day methods and not by the to-be- 
hoped-for direct methods of conversion to electric energy. 





TuE recent debate in the House on the 
Post Office, in the Committee of Supply, 
was chiefly interesting with reference to the grievance of the 
telegraphists, who complained of breach of faith on the 
part of the Department. This grievance is one of old 
standing, and relates to what the complainants consider to 
have been a distinct understanding when they entered the 
service, viz., that they could reach a salary of £190 a year. 
It is argued that by an arbitrary classification this prospect 
has been practically barred. The whole matter is a some- 
what intricate one, and can be looked at from several aspects ; 
the Department, however, maintained that the prospect was 
only stated to be a prospect and not a certainty, and that 
practically this prospect had not been diminished by the 
changes that had taken place. It seems doubtful whether 
the aggrieved parties are well advised in their line of argu- 
ment, and whether it would not have been better to have 
fought the question on the broader lines of insufficient re- 
muneration for work done; the result of the division on the 
question (132 to 165), however, may be regarded as some- 
what close, 

In regard to underground communication, for the purpose 
of preventing, or rather minimising, telegraphic break- 
downs, it once more had to be pointed out, what the publi¢ 
never appear to be able to fully appreciate, that underground 
wires cannot practically enable overhead wires to be dispensed 
with, as their working capacity is so much less, The under- 
ground system is, at the same time, being largely extended, 
and rapidly pushed forward towards the north. 


Postal Telegraphs. 
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ELECTRO-MAGNETIC OSCILLATIONS. 
By RANKIN KENNEDY. 


: fact that Mr. Marconi has detected these oscillations 
distance of 1,500 miles from their source on the 
he puts a different complexion on the wave theory of 
gation as applied to Marconi’s results. The result 
the actual experiment cannot agree with the 
ilinear propagation of the waves, the curvature 
he globe seemingly having no effect, disposes of the 
sht-line propagation. A lamp, however powerful, 
d at Land’s End could not throw a ray of light into a 
1,500 miles off ; neither could an oscillator send waves 
dthe earth if these waves travel in a straight line, as 
does. To me it seems that the effects are not due to 
eal waves travelling as light does, but to electrical 
lations set up in the earth itself considered as a whole 
re, insulated in space, and the same effects can be 
duced on a small scale on a large ball, or artificial 
1, as it might be called. . 
nagine a large globe suspended in space, practically a 
conductor. , Electrically the globe is nominally neutral, 
ifference of electrical potential existing between any por- 
; but let the electrical conditions be disturbed at any 
—say that a sudden separation of electricity is made at 
joint Ain fig. 1—we know from common knowledge 
the disturbance at A will be propagated all over the 
e, much in the same way as it would if the ball were of 
and struck at a by another ball, every particle of the 
would be disturbed by the blow at a. Or consider the 
overed all over by a sea of water, and at A a submarine 
to be exploded, throwing up the water. A wave, or, 
', a series of waves, would be set up which would travel 
| the whole ball. 
this view of the electro-magnetic transmission of waves, 
in imagine the rapid discharges at great potential at the 
{, A, agitating the whole electrical system of the earth, 





| that the earth is surrounded by an electrical atmosphere 
nally at rest and neutral, so that when disturbed at one 
t, this atmosphere vibrates or oscillates throughout its 
le mass. And, therefore, there is no reason why com- 
lication between the antipodes, A and c, should not be 
cticable. 
\ large globe on which a spark coil and a radial con- 
tor can be laid at A, as in a Marconi installation, could 
ittlised as a working model. There can be no doubt that 
ipid and high potential series of charges and discharges at 
could be detected at B or c, by a Branly tube or otherwise. 
Considerations regarding results of experiments in labora- 


ries, or even within a few miles of area, are not of much 


‘ne in this matter. Marconi has applied the test to the 
ole earth, with the result that so far as one can foresee 


very wireless telegram is actually an effect of the surface 


irge of the earth as a whole, and not at all due to radiant 
ergy travelling in space like a ray of light. However that 


ly be, the subject now calls for very different treatment 


im that which it has hitherto received, not so much 
‘haps in the interest of wireless telegraphy as in the 
crest of fundamental knowledge. 





Whether the earth as a whole is electrified as a ball witha 
charge upon it, matters little ; if it is electrified then the 
oscillator simply agitates this charge. Lord Kelvin 40 years 
ago clearly proved the earth’s surface to be charged, and 
suggested that the opposite charge might exist in the rarefied 
upper layer of the atmosphere ; if this is so, then the gaseous 
dielectric is polarised vertically. He also pointed out that a 
very considerable electrification of the whole earth’s surface 
could be effected by quite a small amount of charge. It 
is quite conceivable, then, that the earth’s electrical 
equilibrium may be sufficiently disturbed by what seems a 
very feeble apparatus, compared with the dimensions of the 
globe, to operate the delicate detector on any part of its 
surface. 

This theory, of course, still rests upon the wave trans- 
mission, but not upon straight line action, the vibrations 
being propagated through the mass, only itis not the matter 
which vibrates, but the electrical charge upon it. 

(To be concluded.) 








THE PARIS METROPOLITAN RAILWAY. 


By C. H. WORDINGHAM, M_Inst.C.E. 
Tue Report of Lieut.-Col. H. A. Yorke to the Board of 
Trade, dated January 8th, 1902, which has just been pub- 
lished, is an interesting contribution to the subject of under- 
ground intercommunication. It contains a description of 
the Metropolitan Railway in Paris, and comparisons are 
drawn between this line and the Central London Railway 
and the old Underground Line in London, while brief refer- 
ence is made to the Buda-Pesth Shallow Tunnel Railway, 
and those of Boston and New York. 

The question of intercommunication between the various 
parts of Paris was under consideration as long ago as 1856, 
but, although reports and recommendations were made, 
practically nothing resulted until the Exhibition of 1900 
was at the door, when apparently it became evident that 
something must be done, and the present scheme was 
inaugurated. 

It is remarkable that this prolonged delay was due to the 
Municipality of Paris and the French Government being at 
variance, and not less remarkable that it was the Govern- 
ment that came off second-best in the long run, a happy 
augury for the L.C.C., but not for those who think muni- 
cipal trading has gone far enough in this country. 

The debate turned on a question which is identical with 
that now pressing for settlement in London. The French 
Government maintained that urban intercommunication 
should serve principally to link together the termini of the 
main railways, while the municipality considered rapid 
transit between the various parts of the city of paramount 
importance, coupled with improved communication between 
the more remote districts and their consequent appreciation in 
value. The assistance given by the municipality to the pet 
scheme of the Government, the Exhibition of 1900, 
practically bought over the opposition, and the city authorities 
were permitted to prepare a comprehensive scheme. Appa- 
rently, they made up their minds to make the most of their 
victory, for not only did their scheme leave out the main 
line termini, but they adopted the metre gauge with the 
professed object of rendering it impossible to connect up 
with the main lines. In the end the Government insisted on 
the standard 4 ft. 84 in. gauge being adopted, but they 
none the less knuckled under completely, since the only 
effect of the alteration was to enable the Metropolitan Rail- 
way carriages: to run on the main lines, the main line rolling 
stock being precluded from running on the Metropolitan 
Railway by the tunnels being retained of such a size as to 
prevent the carriages entering them. 

The total length of the lines authorised under the scheme 
is nearly 39 miles, of which rather more than 8} miles have 
been opened for traffic. The general arrangement is a 
circular belt with two lines running north and south, and 
two east and west, all forming chords of the circle. 
Nearly all the lines are double track, and where underground, 
ie., for 70 per cent. of the length, both tracks are in one 
tunnel, 
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The salient features of the construction and. operation of 
the lines may be summarised as follows :— 

The tunnels are in all cases constructed as near the surface 
of the street as possible, though occasionally it was found 
necessary to dip below the main sewers, and, of course, to 
carry one tunnel below another where two routes cross, as 
they do in some cases. The whole of the tunnelling, with 
very few exceptions, is arched and built of rabble masonry, 
the arches, in all cases, being elliptical. The interior of the 
arch is finished with a coat of Vassy cement 3 in. thick, and 
the walls and invert with Portland cement. 

Whenever the stations are below the water-bearing strata 
of the subsoil they are built in a similar manner to the 
tunnels, but, in other cases, the stations have side walls of 
masonry, and are covered with main transverse girders, 
which, in turn, carry longitudinal girders, between which 
are constructed jack arches. ' 

The interior of the tunnels is whitewashed, and the stations 
are lined with white glazed tiles. 

Vignoles rails, 49 ft. long, weighing 105 lbs. to the yard, 
are employed, carried on creosoted sleepers of beech with 
gravel ballast. Sole plates are fixed between the rails, and 
the sleepers and the rails are secured by means of coach 
screws. The rail joints are supported on sleepers, and are 
arranged not to come opposite one another. 

The cut and cover method of construction was employed, 
the use of shields being found unsuitable, and the attempt 
to use them being attended with serious difficulty owing to 
subsidences, 

Along the Rue de Rivoli it was found necessary to remove 
the old main sewer, and to replace it by two new ones, one 
on each side of the street; the traffic being entirely inter- 
rupted during the operations. 

The whole of the tunnels, covered ways, viaducts and 
stations, were constructed by the Municipal Works Com- 
mittee of Paris, but the equipment of the lines with the 
permanent way, electrical plant, rolling stock and station 
buildings above ground were undertaken by a traction com- 
pany, to whom a concession for working the lines for 35 
years was granted. 

“The rolling stock at present in use consists of four- 
wheeled carriages with centre buffers. Each train com- 
prises four carriages, one being fitted with two motors of 
100 u.P. each, and the other three being trailers. 

Each coach is reckoned to carry 50 passengers, but it is 
somewhat strange to English ideas to know that 20 of these 
have to stand. In actual use, however, this is not at all 
inconvenient, as most of the journeys are very short. 
Though not mentioned in the report, it is worthy of note that 
the carriages are by no means elaborate, and, in the writer’s 
opinion, very wisely so, while the absence of cushions cannot 
be too strongly commended. 

Every carriage is fitted with Westinghouse air brakes and 
hand brake, and an electrical brake for use in cases of emer- 
gency is also provided. 

The signalling is automatic, a separate electrical circuit 
being provided to operate the signalling by means of treadles 
placed alongside of the rails. The system employed is a 
block system with an empty block between any two trains. 

The most striking point about these shallow tramways in 
Paris is that, although the designers had a free hand and 
were laying out a complete scheme in its entirety, and, in 
point of fact, hate provided a circular line with cross- 
connecting straight lines, yet they prefer to work these lines 
in independent sections, the trains on even the circular lines 
being run in two independent sections, and not all round 
the circle. Every facility is given to passengers by means of 
stations common to the lines meeting at a point to enable 
them to pass from one section to another, but the fact 
remains that they have to change carriages. No more 
striking confirmation than the adoption of this method of 
working in Paris could be found of the view expressed by 
the writer in the Revrew in an article commenting on 
Messrs. Rider and Baker’s report to the London County 
Council to the effect that long through lines are not 
necessary for urban inter-communication, the chief require- 
ments being frequcnt, rapid, punctual means of communica- 
tion over moderate distances. 

The arrangement at the end of the sections calls for 
special remark. At each end the two tracks are connected 


by means of a single loop having a radius of 100 ft., which 
enables the trains to run round from the up to the down 
lines, and wwe versd, without the necessity for cross-over 
roads, and without any alteration in the make-up of the 
train, The author believes that a somewhat similar system 
was suggested by Mr. Corbet, the borough surveyor of 
Salford, for the trams in that town, but it was not adopted; 
the advantages possessed by the arrangement are well worthy 
of attention. 

The report brings out very clearly the points of similarity 
and difference. between the shallow tunnel and deep level 
tube by comparing the Central London Railway with the 
portion of the Paris Metropolitan Railway already open, the 
length and kind of district served being almost identical, 
and both having been started at almost exactly the same time, 

For the purposes of inter-communication over short 
distances, there can be no possible doubt as to the superiority 
of the shallow system in point of convenience and comfort, 
In Paris, one has only to walk down a very few steps to find 
oneself on the platform, whereas the Central London Railway 
lifts involve some delay, and a certain degree cf incon- 
venience. It is true that both are small in amount, and 
certainly on a long journey, as, for instance, from the South 
to the North of London, they are insignificant, but where 
the whole journey only occupies three or four minutes, every 
half minute’s delay is a consideration., Apart from the 
question of the passengers, the use of lifts involves very 
serious increase in the working expenses. 

The difference in the atmosphere on the two _ lines, 
though not referred to in the report, at once strikes anyone 
who has travelled on both. In Paris on a hot day, it is 
positively refreshing to meet the cool breeze escaping from 
each station, the air having an odour of a clean-smelling 
and not unpleasant disinfectant, in place of the stuffy hot 
smell of the Central London Railway, while the continuous 
lighting of the whole tunnel in Paris is another pleasant 
feature, tending to make travelling much more cheerful 
than in the somewhat uncanny dark and closely-fitting 
Tube. 

It will be remembered that in Messrs. Rider and Baker’s 
report to the London County Council, surprise was expressed 
that provision had not been made for the accommodation of 
gas, water, and other pipes in the subways in Boston and 
New York, and in the report now under consideration it is 
stated that in Paris also no attempt has been made to carry 
out the idea. One cannot suppose that the matter did not 
receive full consideration, and the fact that no such subway 
was provided goes strongly to show that the difficulties and 
objections to it, which were pointed out by the writer in the 
article already referrcd to, are very real, and in practice 
almost insuperable. ; 

Colonel Yorke concludes his report by emphasising the 
advantages possessed by the shallow tunnel, but he does not 
omit to point out what enormous difficulties there are in the 
way of constructing subways of this kind in London ; not 
only on account of the immensely complicated network of 
underground pipes at present existing, and the presence of 
cellars beneath the roadway, but also on account of the 
narrowness of the streets. He suggests, however, that where 
new thoroughfares are being constructed, as in the case of 
the new street from the Strand to Holborn, it is a com- 
paratively easy matter to make provision for these shallow 
tunnels. 

The cost of construction, exclusive of the equipment and 
above-ground work, is estimated for Paris at £193,550 per 
mile, but there can be little doubt that the peculiar diffi- 
culties of London would necessitate this estimate being 
largely increased for that city. 

The general impression left upon one’s mind by the present 
report is that shallow tramways, if they can be attained, are 
as near an approach to an ideal means of getting about 
over short distances in a large city as can be had, but that 
their advantages over deep level tubes become practically 
negligible for joining up the extreme outskirts with one 
another, and that, while these comparatively long-distance 
lines should certainly be co-ordinated, it is by no means 4 
matter of such great importance that the short lines should 
be in communication with one another, but, on the contrary, 
there may even be substantial advantages by their being 
isolated and self-contained. 
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THE INFLUENCE OF TARIFFS ON ELEC- 
TRICITY SUPPLY. 


By J. R. DICK, BSc. MILE.E. 


Ix two recent numbers of the EniecrricaL Review, Mr. 
Ashmore Baker has given the results of some investigations 
on the above subject. His conclusions possess, on the sur- 
face at least, all the appearance of having been carefully 
confined only to the logical lessons to be derived from an 
impartial study of central station statistics. 

Nevertheless, Mr. Baker seems to have an uneasy feeling 
that, aS in many similar instances, even statistics may not 
prove infallible. He therefore explains, by an analogy, how 
to arrive at the effect of a variable factor in a series of col- 
lected results, which depend in some way on that particular 
factor. His example of the comparative death rates from 
small-pox of vaccinated and unvaccinated persons is as true 
as it is trite. It does not follow by any means that the 
method he adopts in the examination of central station 
fizures is at all analogous to this example, nor does it ensure 
the truth of his conclusions. In point of fact, Mr. Baker 
has consciously or unconsciously violated the most ele- 
mentary laws of inductive reasoning. Instead of confining 
himself to the question of the active or passive influence on 
the load factor of the system of charging alone, he has of 
necessity in the manner in which his figures are collected 
viriated his results by the inclusion of many other variables. 
His arguments are based on the following assumptions :— 

|. That the method of charging (it might be a rate of 7d. 
for one hour and 6d. after) is the only thing that influences 
the load factor. 

2. That all stations having an equal output and the same 
wlhod of charging ought to have the same load factor. 

lo any engineer of experience, the folly of these assump- 
tions is at once manifest. In the tables there is a rough 
attempt at classification by the omission of combined lighting 
and traction stations, while those towns having public and 
private lighting supply are classed as distinct from those 
with private lighting only. 

et us look for a moment at the many causes which 
tend to react on the load factor, independent of the tariff. 
There is, first and foremost, the character of the district and 
tlie habits of the people. In large cities the average hours 
of burning are much greater than in small provincial 
towns. Then there are many towns where there is a ready 
sale of electricity for workshop driving and similar purposes, 
which produces a very marked effect on the total output per 
kilowatt of maximum load on the station. This day load 
is conspicuous by its absence in other towns, and it is useless 
to expect as high a load factor as when this source of 
improvement is present. 

The relative amount of public and private lighting has a 
creat deal to do with some of the large load factors. In 
several towns the units sold for public lighting may amount 
to one-third of the output, whereas, in other towns, half 
a dozen are lamps in the High Street may be all that 
— this valuable aid to the productiou of a good load 
actor, 

To come now to the effect of a rational tariff based on 
the maximum demand system, it must be admitted there is 
strong prima facie evidence that it should have a tendency 
in the direction of improvement. It encourages the modera- 
tion of individual demands, and the prolongation of the 
hours of burning. The effect of both these causes is 
obvious, It is most noticeable that this effect is the more 
marked the closer the actnal charges approach to the 
ideal values reckoned from the costs. If one deliberately 
throws away the advantages of the maximum demand system 
by having an alternative flat rate, or by having an absurd 
scule of charges, the same results cannot be looked for. And 
here [ must remind Mr. Baker that he has included all such 
stations under the heading of maximum demand users, which 
is entirely unfair, 

It is, however, only one more addition to the many 
variable quantities which have intruded unwittingly into Mr. 
Baker’s problem, although he was under the fond belief that 
he was following the analogy given at the beginning of his 


article, and tracing ‘the consequence of changing only one 
variable. 

The length of time during which a supply station has 
been at work has no small bearing on the value of the load 
factor. For the first or second year there is an irregular 
period, but afterwards the effect of a good or bad policy is 
bound to tell. It is not possible, then, to compare 10 very 
young stations in their second or third year of operation with 
a similar number of those that have been at work for many 
years. This circumstance Mr. Baker has quite ignored. 

The question now is, How can we elimintate the other 
variables, and consider only the relation between tariff and 
load factor? Simply by confining our attention to the 
results following the use of a given tariff in each individual 
station. In other words, observe whether the load fuctor shows 
an increasing, stationary, or diminishing tendency with the 
tariff in use, without regard to its absolute value. 

The first year’s results should be discarded as being subject 
to irregularity. If the observations of the percentage 
change in the load factor are made over a number of years, 
it is found that the maximum demand system shows an un- 
mistakable superiority. An average increase of 5°6 per 
cant. per annum is the result of using the Wright system, 
while an average increase of only 1°1 per cent. takes place 
where flat rates are in vogue. These figures refer to about 
60 of the older stations that have been in operation five or 
six years. Stations supplying electric traction, or those 
charging alternative flat rates, are excluded. 

It will be noticed that the result of the above investigation 
is in entire contradiction to those obtained-by the false 
reasoning from the average of the absolute values of the 
load factor. The hasty generalisation of Mr. Baker is, of 
course, a mistake into which anyone might fall who did not 
give full consideration to the question. 

The inquiry as to how far the costs are affected by the 
tariff in vogue is simply a corollary of the original proposi- 
tion. We have seen that an improved load factor follows a 
good tariff, and consequently the costs will be diminished 
in some relation to the improvement. The ratio of the 
price to the cost is simply that which the supply authority 
considers will afford a sufficient margin of profit. 

It is satisfactory to note that the correct way of expressing 
the facts has been adopted for the lamp increase in the 
various towns. This is the percentage per annum, and it 
proves at least, if proof were ever required, that the Wright 
system does not discourage wiring. It is very puzzling why 
the load factors were not expressed in a similar manner. 
Had this been the case, the necessity for writing the article 
and arriving at such erroneous views, would have dis- 
appeared. 

The conclusion of the whole matter is very tame and 
pointless. Mr. Baker has nothing to suggest, except another 
differential tariff, which is less accurate, has fewer merits, 
and is more complicated in its working than Wright's. He 
is an iconoclast at one moment, and the next raises up a 
fresh idol. It seems remarkable that he should be a partisan 
of any differential method, when the dull simplicity of the 
flat rate is, in his opinion, all that can be desired. 

Had Mr. Baker more experience in the electricity supply 
business, he would know that load factor is not the only 
consideration involved in the use of Wright’s system. There 
is the equally important question of how to sell to each 
customer at the lowest possible price consistent with making 
« profit, or, at least, no loss. No method, except Wright’s 
modification of Hopkinson’s system, has ever thoroughly 
answered that question. Even Mr. Baker must admit it is 
of some importance. 

It is unfortunate that Mr. Baker was unable to judge Mr. 
Mordey’s contribution to this discussion at its true value. 
He might then, instead of congratulating himself on the 
similarity of the arguments, have been thankful to be 
free of the comedy of errors which the two papers together 
now present, 








Falkirk.—The T.C. has received permission from the 
Secretary for Scotland to borrow the sum of £25,000 for the execu- 
tion of electric lighting works, 


E 





yt eget re Ss ye 


RET  RrBAmMmpvpDrnaryr DOwrnwo 675 





epetial Peilarah, Ab each end the two tracks are connected 


isolated and self-contained, 





674 THE ELECTRICAL REVIEW. 


[Vol. 50. No. 1,274, Apri 25, 1909, 





PARLIAMENTARY. 


Tung Rarnpway CoMMITTER. 


On 16th inst. a Select Committee of the House of Lords, presided 
over by Lord Windsor, commenced the consideration of a large 
group of Bills for underground electric railways in London. The 
other members of the Committee are Lord Lauderdale, Lord Bath, 
Lord Zouch and Lord Knutsford. The Bills referred to the Com- 
mittee are as follows :—Charing Cross, Hammersmith and District 
Electric Railway No. 1; Charing Cross, Hammersmith and District 
Electric Railway No.2; City and North-East Suburban Railway 
No. 1; City and North-East Suburban Railway No. 2; King’s Road 
Railway; King’s Road Railway (Putney Extension); North-East 
London Railway No. 1; North-East London Railway No. 2; 
Piccadilly and City Railway No.1; Piccadilly and City Railway 
No.2; West and South London Junction Railway ; London United 
Electric Railways; Brompton and Piccadilly Circus Railway (new 
lines, &c.); and the Central London Railway (new lines). Com- 
mittee Room No. 15 in which the inquiry was held was crowded in 
a most inconvenient manner. 

Mr. Lirrter, K.C., said there were so many persons interested in 
the various Bills, that he would suggest an effort should ‘be made to 
obtain a larger room. 

At a later stage it was announced that the room used for the 
South African inquiry could be used. 

The CuarrMan said the only question was whether the room was 
too far away from the other committee rooms for the convenience of 
counsel. 

Mr. BaGcautay, K.C.:—I should prefer a little more exercise so 
as to able to get a little more air. 

Lord Rost. Crecin, K.C., said he had been instructed to make 
application that they should first dispose of the qifestion of vibra- 
tion and compensation to landowners in respect of vibration. If 
that point was settled, four-fifths of the opposition would disappear, 
and it would be a great saving of expense to the petitioners. 
There were many difficulties in proceeding with the Bills in the 
ordinary way of taking the first Bill on the list. It might be that 
in the first Bill the landowner’s interest would be !unimportant, 
whereas in another Bill they might be very important, and conse- 
quently, if the question was decided in the first Bill, it might be 
decided in the absence of those who were most seriously affected. 

Mr. BatFrour Browns, KC., said that in the first group there 
were four competiog Bills, aad it appeared to him it would be best 
to decide which of these Bills should be allowed. In that case a 
large number of frontagers would be at once released. 

Mr. FirzGeRraLp supported the suggestion of Lord Robt. Cecil. 

Mr. Batrour Browne asked on which Bill was it suggested the 
question of vibration should be heard. 

Mr. FirzGeraLp: On the whole. 

Lord Rog. Cuciz opposed the suggestion of Mr. Balfour Browne, 
because, as he pointed out, it would be impossible to decide 
which Bill should be allowed without hearing the frontagers on 
each, 

Mr. L. Cowarp, K.C., as representing one of the promoters, 
exforsed the view of Mr. Balfour Browne that the first four com- 
peting Hills should be taken together. 

Mr. LirriEr, K.C., said he did not quite know whom he did 
represent, and whom he did not,for the moment. He thought, how- 
ever, that if they adopted the suggestion of Lord Robt. Cecil, it 
would be necessary to hear counse! on behalf of each set of pro- 
moters. 

After further discussion, Mr. BacGabuay suggested that the ques- 
tion of vibration should not be taken as a question of preamble. 
They might deal first with the merits of the various schemes, and 
then vibration might be dealt with on clauses. 

The Committee having conferred together, the CHAIRMAN said he 
thought the most convenient course to adopt was to hear the whole 
of the promoters’ cases with respect tothe first group of Bills before 
they heard the opposition to any one of the Bills. The case of each 
promoter must be put before them, and it would be subject, of 
course, to cross-examination. He had been in consultation with the 
Chairman of Committees, and Col. Yorke, who gave evidence as to 
the views of the Board of 'I'rade last session, was present. He 
thought it would be to the convenience of the promoters and every- 
one if this evidence were taken first. They would then be in 
possession of the views of the Board of Trade, and it would be 
easy to consider what clause should be imposed in the Bills. 

Col. YorxKE stated that before Joint Select Committee last year 
he had expressed the opinion that juactions in some of the tube 
railways were things tu be avoided, if possible, because there were 
certain risks in tube railways, particularly in electrical railways, 
which were not existent in lines at present worked by ordinary 
locomotives. He referred particularly to fire, owing to the failure 
of sume of the electrical appliauces. 

Lord Winpsorn: Do you think it is easy to guard against these 
tisks ? 

Col. Yorke: I think there is little difficulty in guarding against 
the risk of fire in such cases, if the necessary precautions are taken 
in sufficient time. That is to say, during the construction of the 
railway and of the rolling stock. 

What would you s.ggeat?—The precautions I would veuture to 
suggest are (1) the omission of all weodwork, as faras possible, 
from the neighbouchood of the mvutor cables aud eleciic machinery, 
aad that wood portions of the train shvuld be protected by some 
non-combus.ible material. (2) I would suggest the disuse of 
flexible cables aud the use in their stead of rizid conductors, either 
barred or protected by some nou-iaflammable, insulating material ; 
aad (3) the adoption of some noa-combusiible material ou a.) trains 
whether drawn by locomotives or not. 


Do you think these precautions could be taken without difficulty ? 
—I think during construction they might be adopted by all elec- 
trical railways, whether underground or not. I would suggest that 
some such precaution should be compulsory in trains employed in 
tunnels. We have been informed by the electrical adviser of the 
Board of Trade that no electrical difficulties presented themselves 
to him in connection with the use of non-inflammable insulating 
material. 

Do you think the non-use of wood might even be carried out in 
regard to sleepers ?—I venture to suggest that at any rate the use 
of wood should be discontinued, and, generally speaking, excluded 
from stations, signal cabins and on other buildings deep below 
ground. It might. even be desirable, I make this suggestion with 
all diffidence, to abandon the use of wooden sleepers on the per- 
manent way of deep level railways. There may be electrical diffi- 
culties, and the question of vibration may arise if metal sleepers are 
used. I would, however, throw out the suggestion that if wooden 
sleepers are used they should not be creosoted, because they are not 
only inflammable, but evea if scorched, they create asuffocating smoke, 
There are several things besides creosote of a mineral character 
which could possibly be utilised. I think if such methods as these 
indicated were employed, the risk of fire would be done away 
with. 

With regard to the size of tube ?—I would desire to draw the 
Committee’s attention to the suggestion that there should be on 
each side, or at least on one side of the carriages, sufficient space 
for passengers to alight in case of emergency, and pass between the 
sides of the tube and the carriages when necessary. This is 
specially desirable in these lines, which will employ very long 
trains, such as seven or eight carriages as at present run on the 
Central London. It might be a further great advantage if the 
height of the tube were slightly increased, so as to give facilities 
for dealing with the train in case of derailment. Possibly these 
suggestions might render it necessary to adopt a rather larger 
diameter for the tubes than is proposed by some of the lines before 
the Committee. 

I think the Vibration Committee referred to that ?—They made 
a suggestion that the diameter of the tube might be somewhat ia- 
creased, and also with the view of lessening air resistance. The 
difficulty arises that in most of the Bills which are before the Com- 
mittee the size of the tube is fixed, and the diameters vary from 
11 ft. 6 in. to 12 ft., 13 ft., and in one solitary case to 16 ft., so that 
there is no unanimity at the present moment on the part of the 
promoters. I would, with all deference, suggest that, atter hearing 
evidence, the Committee might be foreed to modify the clauses which 
fix the diameter of these tunnels, in all cases to certain specified 
limits, and the result would be that if it were considered desirable 
to provide any platform between the carriages and the sides of 
the tunnel, it would be necessary to render the carriages so small 
and narrow as to render them inconvenient. 

The upshot of that, I take it to be, is you think it is not advisable 
that in the Bills the different companies should be tied down too 
closely to a particular size of tube ?—That is so, especially in the 
case where somewhat small limits of size have been fixed. I do 
not suggest that it would be necessary in all cases to enlarge the 
tubes, but in some cases such a possibility might suggest itself, and 
if the clauses in the Bill went through as they stand, it would be 
impossible for any increased diameter to be given to the tabe. 

Lord KnutsForp: Would that not be a question for the Board 
of Trade. We could only say that the tube could not be less than 
so many feet ?—That is my suggestion. 

Lord LaupERDALE: Have you formed any idea as to what 
should be the smallest diameter ?—As a purely personal matter I 
have formed the opinion that 13 ft. 6 ia. is a convenient diameter. 

The CHAIRMAN: I understand that you suggest that the Board of 
Trade should be the arbitrators of the exact size of the tube so long 
as the Committee give them freedom to make such alterations as 
they think desirable for the purposes of safety ?—The Board of 
Trade, I suggest, should have power to see that there are certain 
clzarances between the sides of the tunnel and the train. If the 
tunnel is restricted to a certain diameter, then if the clearances 
are to be there the size of the carriages would have to be less, 

Lord LaupErRDALE: Then you would place a limit on the 
narrowness of the carriages ?—It certainly would be incoavenient 
to have the carriages uaduly narrowed. 

Then is 13 ft. 6 in. the minimum you would place, or would it be 
possible to have a narrower tube ?—The present Central London 
Railway is only 11 ft. 6 in., but there are no clearances to speak of 
between the carriages and the tube itself. 

Lord KnutsForD: Or between the tunnels and the tops of the 
carriages ?—No. ; 

The CHatrmMan: Then we come to the point of ventilation ?— 
Tt seems to be a matter which requires somewhat more attention in 
tie future than in the past. ‘The anticipations which were expressed 
in the early days of tube railway construction as to ventilation 
heiny afforded by the movement of the train in the tube have not 
been altogether realised. 1 am of opinion that some means of 
lighting should be provided for the tubes between stations in case 
of accident. One of the dangers to be avoided is panic, aod 
nothing seems more likely to lead to that than absolute darkness. 
Iu case of failure of the electric current for propelling the train, 
toe whole tunnel would be left iu darkness. 

Although the compauies concerned might provide these volun- 
tarily, you think there ougat to be something compulsory ?—The 
Central Loadon have voluutarily provided light. in the tunnel, and 
I think great credit is due to them for having done so; but I am 
certainly of opinion that some power should be given to compel 
companies to adopt these very reasonable precautions. The light, 
of course, must be distiact from the main circuit which propels the 
train. I would not suggest that the light should always be turned 
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on, but it would be possible, I think, to have the lamps available 
and switches at intervals in the tunnel, so that the guard, or those 
in charge of the train, could easily turn the light on. 

You are acquainted with the Metropolitan Railway of Paris ?— 
I have paid a visit by direction of the Board of Trade, and in that 
case the tunnels were lighted from end to end at all times. 

With regard to the shape of platforms, and with reference to the 
rolling stock ?—That is a matter which has lately comeinto notice ina 
rather acute manner. It is very desirable that platforms and rolling 
stock should be made suitable for each other. It occasionally 
happens that the platforms are designed at one time and the rolling 
stock is designed at another time, and when the two are put together 
they do not always fit. The tendency at the present time is in 
favour of very long trains, and unless the platform is straight there 
is , certain space between. On one of the existing tube railways 
were great crowds assemble at certain times of the day, and where 
trains are not allowed to remain long stationary, experience has 
shown that passengers are liable to slip between the platform and 
the train, and a great many representations on the subject have 
reached the Board!of Trade. The Department viewed the recom- 
mcndations of Lord Rayleigh’s Committee on Vibration as exceed- 
jogly important, and felt that effect should be given to them—not 
necessarily to every one of them in each case, but the alternatives 
s)ould be considered, and one or other of the recommendations 
s|uld be adopted in each case. 

\Vhat are the present statutory powers of the Board of Trade ?— 
T.cy have powers which do not amount to an obligation to 
i pect the railway before it is opened to traffic. This can only be 
done during the 10 days immediately preceding the date on which 
th: company intends to open the line. The inspection is confined, 
juiess special conditions are inserted, to the question whether 
o ing to the incompleteness of the permanent way the 
o,ning of the line would be attended with danger to the public. 
A-suming the line was in all respects complete, there had been a 
d: ubt whether. it would not be within the power of an inspecting 
a (nority to refuse to pass the line, because the platforms were 
b ilt of wood iastead of stone. I would suggest that this isa matter 
c: great importance, because the fact of the line having been 
ir pected by the Board of Trade is regarded by the public as being 
a -uarantee of safety. 

i'n your opinion the presert powers of your department come 

) operation too late to be of use ?—Having regard to the electric 

ways, these are constructed and worked under somewhat novel 
‘onditions, and the powers of the Board of Trade can only come 
iso force when the whole of the work is completed, the carriages 
provided and the money spent. Then it is too late. Tne inspect- 
ivg Officer is, therefore, sometimes in a dilemma. He may see 
tiings open to criticism, but can hardly refuse to pass the line and 
demand rejection of the rolling stock merely because they were not 
constructed as he considered they ought to be. 

in your opinion .some supervision should be exercised at an 

aclier stage ?—That is so. The Board do not wish to extend their 
powers or responsibilities, but only to have their powers operative 
at an earlier stage. I would suggest that the better way of dealing 
with the questions I have raised would be to confer on the Board of 
‘Trade power to arrange with the companies all the necessary details 
for safety and convenience before the commencement of the works, 
and I have a draft clause which the Board of Trade have directed 
me to place before this Committee. Their proposal is that the com- 
panies should submit for the approval of the Board of Trade plans 
«nd sections and other details of their proposals with respect to—(a) 
The permanent way, tunnels, platforms, stations, lifts and other com- 
munications; (b) Rolling stock ; (c) Lighting ; (d) Ventilation; and 
the railway rolling stock and other works shall be constructed 
ouly according to the plan section and other details as approved by 
the Board of Trade. 

Lord Knutsrorp called the attention of witness to his statement 
made last session regarding end-on junctions. 

Wirngss said he had not considered the question very closely 
since he gave evidence before, but on the whole he was not quite so 
sirong on the point as last year. As a purely personal matter, he 
referred shorter routes, bat at the same time there were advantazes 
in long through routes. 

lord Knutsrorp: You think the shuttle system, on the whole, 
is the best system ?—There are great differences of opinion, but still, 
personally, I prefer it on the whole. 

Lord Zoucw said, as a new member of the Committee, he would 
like to know what the shuttle system was ? 

_ Wirness said it was where a train ran from A to B backwards and 
forwards, and did not go meandering about all over the circle. 

It was then decided to proceed with the Charing Cross, Hammer- 
smith, and District Electric Railway Bill. 


iARING Cross, HaMMERSMITH AND District Enrecraic Raiway. 


Ik. Baaaatnay, K.C., who with Mr. Wedderburn, Mr. Hutchinson 
‘ud Mr. Hole appeared for the Charing Cross, Hammersmith and 
‘istricb Railway Bill opened the case for the promoters and said 
‘bere were two Bills before the Committee. The lines in opposition 
were the line promoted by the Brompton and Piccadilly Circus 
ailway which was only in competition over a small portion of the 
route 5 the Piccadilly and City. Railway No. 2; the London United 
“lectric Railways; and the Central London Railway new lines. 
ile was, of course, opposing all those suggested competing lines. 
Last year the promoters had a Bill before Parliament with which 
vther underground electric railway Bills were referred to a Joint 
Committee, and that Committee made a report and snggested certain 
‘eviation, and it was in consequence of the recommendations made 


aes iene 


by the Joint Committee that the promoters brought No. 2 Bill 
before Parliament this session. Last year No. 1 Bill proposed a 
railway to commence at Bedfordbury, a little north of the Strand, 
and passed under Charing Cross, the Mall, the Green Park, Hyde 
Park Corner to the end of Park Lane, hence to St. Mary Abbotts, 
Kensington, under the Park to near the Albert Hall and then along 
Bridge Road to Hammersmith Broadway. A subway was also pro- 
posed for passengers connecting with the High Street, Kensington 
station of the Metropolitan District Railway. In consequence of 
the Joint Committee’s report several modifications were made in the 
scheme in Bill No. 2, and it was now proposed to continue the rail- 
way from Hammersmith under the river to Barnes. Besides 
carrying out the suggestion of the Joint Committee that these tubé 
railways should consider further extensions to the suburbs, it would 
also allow the promoters to obtain a better site for their 
generating station than was previously proposed, and it gave them 
a chance to get rid of spoil by getting it water borne. They had 
avoided all confluent conjunctions throughout the system. Farther, 
they proposed to a new piece of line between Hyde Park Corner 
along Piccadilly Circus to Agar Street, Strand, so that it would be 
possible to make a junction with the proposed Piccadilly and City 
Railway, either at Piccadilly or the Strand. Then they had aban- 
doned the piece of line between Bedfordbury and the Mall, and so 
started at the Mall north of the Duke of York’s Column, and went 
through by Stafford House. The railway was continued under 
Hyde Park to a point nearly opposite the Albert Hall. This was in 
substitution of the original in the first Bill, Another deviation 
was at the Strand end, soas to make the terminus just opposite 
Adam Street, instead of going to Bedfordbury. By this deviation 
they would be able to make an end-on junction with the proposed 
Piccadilly and City Railway. He pointed out that last year. they 
were the only promoters of a scheme fora railway from Hammer- 
smith to the City, and now three other railways were endeavouring 
to “jump their claim.” It was proposed to have two tunnels 
throughout, and the railway would be approached by electric lifts. 
It would be constructed by the use of shields, and the tube would 
be of metal plate or brickwork laid in cement. The tunnels would 
be 13 ft. 6 in. in diameter, and this was a material point when they 
considered the cost. It was proposed to adopt the multiple unit 
system, and have no locomotives, which was the system recom- 
mended by Lord Rayleigh’s Committee to prevent vibration. 
He might say there was not a single suggestion made by 
Colonel Yorke which would not be readily accepted by the 
promoters of the Bill. In No. 1 Bill the capital proposed. was 
£2,100,000 share capital and £700,000 loan capital. By No. 2 Bill 
the company would be authorised to raise in the whole £3,300,000 
share capital and £1,100,000 loan capital. The estimate for the 
line worked out at £450,334 per mile with a 13-ft. 6-in. tunnel as 
against £453,000 per mile by the Central London Railway Bill 
witha 12-ft. tube, £747,000 per mile of the Piccadilly and City Bill 
with a 13-ft. 6-in. tube, and £451,500 per mile of the London 
United Railway Bill with a 13-ft. or 13-ft. 6-in. tube. 

Lord Knutsrorp called attention to the great cost of the 
Piccadilly and City Railway Company compared with others. 

Mr. Bacaattay said he was informed that those were the figures. 

A learned counsel said there was a mistake there. 

Mr. BaaGcatuay said the present promoters of the scheme were 
Lord Teynham, Sir R. Sankey, Mr. Mark Robinson, and Mr. R. 
Lawson. Mr. Lawson was the electrical engineer of the British 
Electric Traction Company. 

Mr. C. S. Metk, civil engineer, Westminster, was called, and 
stated that, in conjunction with Mr. Middleton, he prepared the 
plans of last session and also this session. It was proposed to 
make subways at Charing Cross and Hyde Park Corner. On the 
direct line there would be nine stations, viz. at Agar Street, 
Charing Cross, Hyde Park Corner, Sloane Street, Albert Hall, 
Kensington. High Street, close to Addison Road, Hammersmith, and 
Barnes. On the loop from Hyde Park Corner to the Strand there 
would be stations at the top of the Haymarket and opposite 
Walsingham House. The journey from Hammersmith Broadway to 
Charing Cross would take 17 minutes. 

In cross-examination by Mr. Lirt.er, who appeared for the 
Brompton and Piccadilly Railway, Wirngss said Mr. Robinson 
was chairman of Messrs. Willans & Robinson, Limited. He was 
appointed engineer by the London and Provincial Electricity Com- 
pany, but he did not know how many shares were subscribed forin 
that company. He knew the solicitors of the promoters had just 
been changed, because he believed they could not give proper 
attention to the Bill. His estimate for the lands and cost of con- 
struction was £2,400,000 odd. He supposed the reason for the 
difference between the cost of construction and the capital was that 
they must have a marzin. 

By Mr. Batrour Browne: He did not know that a Mr. Berndt 
conceived the idea of the line, and that there was an agreement to 
pay that gentleman £50,250 for the idea, and for studies, plans, &c. 
He had seen no plans of Mr. Berndt. 

The CHatrmMan ruled that on the question of vibration that it 
was not necessary to examine every witness on that point. After 
hearing the promoters’ case, first of these competing lines, certain of 
them would have to be put aside on one ground or another, and the 
question of vibration could be opened in, regard to those that 
remained. 

The Committee then adjourned. 


On resuming on 18th inst., Mr. Pemper, K.C., said he appeared 
for the District Railway, who, of course, would have a great deal 
to say as regarded competition, but he did not wish to cross-examine 
all the witnesses on the point, as it would involve much waste of 
time. With the permission of their Lordships, he would prefer to 
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postpone that part of his questioning until he knew what lines, if 
any, the Committee were likely to sanction. 

Mr. Litter, K.C., said he wished to take up a similar position 
in regard to the Metropolitan Railway, which he represented. 

The CuarnMan said he thought that would be the most convenient 
course for all parties. 

Mr. Hanson, a member of the firm of Cope, Son & Co., Gresham 
Street, stockbrokers, said he had made himself acquainted with the 
persons who were interested in the promotion of the scheme, and 
he thought that there would be sufficient capital forthcoming to 
carry it into effect. 

Mr. Marxuan, M.P., said that since the success of the Central 
London Railway, it had been much easier to raise capital for elec- 
tric lines. He had been connected with the development of these 
underground railways in their early stages, and he was very strongly 
of opinion that, all conditions being equal, it was in the interests 
of the trade of this country that those railways should be made by 
British capital. If they were made with American capital, the 
whole machinery and plant would be supplied from America, to 
the great detriment of British trade. 

In cross-examination by Mr. Lirrner, Witness said he knew 
from his own knowledge that the order for the electrical machinery 
for Mr. Yerkes’ schemes was going to America. He was aware 
that the British Westinghouse Company was an English company, 
but he still held to what he said, thatthe machinery was to be made 
in America. 

Do you know that the Westinghouse Company are building 
works at Manchester for the express purpose of carrying out these 
contracts there ?—I doubt it. 

Mr. Littter: I shall ask no more questions. 

Mr. Mark Rosinson, managing director of Willans & Robinson, 
said he was one of the promoters of the scheme. His object in 
associating himself with the promotion of the scheme was that his 
company might get some of the engineering work connected with it. 
As a matter of fact, they had entered into a provisional agreement 
to execute work to the amount of about half a million. 

Replying to Lord Knutsrorp, Mr. WrepprErsurn, K.C., said 
that was all the financial evidence he intended to call on behalf of 
the Charing Cross and Hammersmith line. There was no doubt 
that if the railway were sanctioned the capital would be forthcom- 
ing. He was going to call evidence to prove that theirs was the 
only physical line possible, and although they would not have an 
American millionaire at their back, they would have British 
capitalists. 

Lord KnutsrorpD said it was not a question for the Committee as 
to whether the capital was American or not—all they had to see 
was that any company granted powers was strong enough to obtain 
the necessary capital. 

Mr. Miox, whose evidence was not finished Jast Wednesday, was 
then re-called. In cross-examination by Mr. Talbot, who appeared 
for the Duke of Wellington and the Duke of Devonshire, witness 
said it was intended to have two exits at the Hyde Park Station 
—one outside the corner of St. George’s Hospital and the other out- 
side the centre gate of Hyde Park. He was prepared to keep the 
whole of the tubes within the London clay and as far as possible 
away from houses. 

Ke examined, Witness said the share capital for the line was 
£3,300,UUc. -In addition, they bad borrowing powers of one-third. 
Their estimate for equipment was about half a million. 

Mr. R. E. Mippteton, C.E., gave evidence regarding the plans 
and estimates of the lines, which had been prepared by him. He 
said that in laying out the line he had endeavoured to meet the 
objections raised by Sir Alex. Binnie in his evidence before the 
Joint Committee last year. There did not seem to be any possibility 
of their missing the London clay throughout the whole route, 
excepting in the case of Railway No. 5, where it touched the bed of 
the Thames. He thought it would be well to construct the whole 
of the tunnels in brick, but that would be a subject of experiment. 
The Great Northern & City Railway was built half of brick and half 

cast-iron, and there did not appear to be any difficulty in using the 
system. He believed that the blue brickwork would last longer 
than cast-iron; there would be considerable reductions in any 
possibility of vibration, and also a reduction might be made in 
the cost. Referring to the opposition of the Central London 
Railway, the witness said he did not think a circle line was at all 
desirable. 

Cross-examined by Mr. Premper, Witness said it was in 
November, 1900, that he received instructions to prepare the plans 
for the line. 

Evidence having been given by Mr. Campbell Swinton, electrical 
engineer, and Mr. J. Brunlees, C.E., in favour of the scheme, Mr. 
WEDDERBURN said that that closed his case. 

After deliberating for a time in private, the CHarIRMAN an- 
nounced that the Committee had reconsidered the position fully, 
and had resolved to hear the promoters’ case on each of the com- 
peting Piccadilly schemes before giving any decision. 


PiccaDILLY AND City Raiways. 


Mr. Batrour Erownsg then proceeded to open the case of the 
Piccadilly and City Railways (Nos. 1 and 2). He said that by the 
Bill it was sought to construct a tube railway, which wasstill called 
by the same name as last year, although it was now a longer line. 
Other things being equal, he admitted that the Committee ought to 
give a preference to those Bills first in the field, but he submitted 
that as between his Bill and that of the Charing Cross and Hammer- 
smith Railway other things were not equal. He did not think it 
was any breach of confidence to say that his clients would have been 
perfectly willing to take over all that the Charing Cross Syndicate 


had done last year and-give them full compensation. Unfortv- 
nately, however, they found that the syndicate was not strong 
enough even to negotiate, and under those circumstances they 
could but promote a line the whole way to Hammersmith. 

Mr. WEDDERBURN said it should be stated that a considerable 
number of negotiations took place between the two parties without 
prejudice. 

Mr. Batrour Browne replied that they were not without pre- 
judice. Coming to the present Bill, the proposal the Committee 
was asked to sanction was for the construction of a railway cow- 
mencing with a junction with the North-East London line, and 
running the whole way from Ludgate Circus, Fleet Street, past 
the Temple and the Law Courts, along Charing Cross, Piccadilly 
Circus, Albemarle Street, and then pursuing the same route as that 
proposed in the Charing Cross to Hammersmith Bill to Hammer- 
smith, terminating where the great system of electric tramway; 
coming from the West End terminated. The gentlemen who were 
promoting the Bill in conjunction with the North-East London 
line were a very strong financial group. Mr. Markham had depre- 
cated the use of American capital for these lines, and although he 
(counsel) did not take the same view, he wished to say that 
although there was American capital to a great extent behind these 
two schemes, the principal promoter was an Englishman—Mr. 
Clinton Dawkins. The other promoters included Mr. J. Pierpont 
Morgan, jun., Messrs. Siemens Brothers, Mr. von Chauvin, and the 
Hon. Egremont Mills, and there would be no difficulty whatever in 
raising the capital if the necessary powers were obtained. ‘The 
strictures upon their American capital had been to a large 
extent got over by an arrangement which had _ been 
come to between the promoters and the clients of Sir 
Edward Clark. The London United Electric Tramways Company 
and the Piccadilly and City Railway had recognised that it was 
very improbable that the Committee would sanction two lines from 
Charing Cross to Hammersmith. They had seen that it was most 
important that two great bodies of financiers should not be antago- 
nistic if they could come to some amicable arrangement, and they 
had come to an arrangement, which would be submitted to the Com- 
mittee. The line of the London United Company, from Hyde Park 
Corner to Hammersmith Broadway, was practically identical with 
the line for which his clients were seeking powers. They did not, 
however, comply with the Committee’s report of last year, and 
make a through route, their line terminating by a loop at Charing 
Cross. He understood that the London United were now prepared 
to drop that portion of the line, and to take instead the through 
route which his clients had proposed—by Piccadilly. That carried 
them to Ludgate Hill, and formed an end-on junction with the 
North-East London line. That would give them an absolute 
through route for their great tramway system, which was rapidly 
approaching completion, to the north-east of London and the City. 
They had practically amalgamated, and by so doing, their financial 
position was enormously strengthened. The arrangement only 
related to the line between Charing Cross and- Hammersmith. 
In the meantime the London United Company would promote the 
cross line between Clapham Junction and the Marble Arch, while 
his clients would put the case of the North-East London Railway 
before the Committee, but ultimately they would be one under- 
taking. He might tell the Committee that they had endeavoured 
to make an arrangement with the Brompton & Piccadilly Railway, 
but had not been successful. 

Sir Epwarp Crarke said that the arrangement which had been 
come to somewhat altered the position of his clients, the London 
United Electric Tramways Company, and therefore he proposed to 
let Mr. Balfour Browne prove the general case. He would then say 
afew words regarding that part of the proposal which was not 
included in the arrangement which had been arrived at between 
the two parties. 

The Committee then adjourned. 


At the opening of the proceedings on Monday, the CHarrMAN said 
the Committee would like some information with respect to the 
ize of the tunnels of the Piccadilly & City Railway and the London 
United Electric Railway. They understood that they were not to 
be of the same size, but that the London United tunnels were 
limited to 12 ft. The Committee would like to have it explained 
how it was proposed to carry out the alterations. 

Mr. Moon, K.C., said it bad been recognised that the larger 
tunnels were the more useful, and it was proposed to alter the pro- 
visions of the London United Bill in order to get the larger tunnels, 
so that the tunnels of the two systems should be of the same dimen- 
sions, viz., 13 ft. 6 in. 

Mr. PemBes remarked that he supposed that could be done with- 
out further legislation. 

Mr. Moon said he was glad to be able to simplify the labours 
of the Commitiee. The North-East London Railway had a branch 
line to Walthamstow, and with respect to this, an arrangement bad 
been come to between them and the City & North-East London 
Suburban Railway, and the Committee would not be troubled with 
the Walthamstow branch of the North-East London Railway, nor 
would any opposition be offered by that company to the proposal 
of the City & North-Eastern Suburban. 

Sir Dovatas Fox, examined by Mr. Moon, said he was associated 
as joint engineer with the London United Electric Railways and 
the City & North-East London Suburban Railways. He had had a 
long practice as a railway engineer, and had been connected with 
many of the electrically-equipped railways now in existence. The 
first electrical railway with which he had to do was the Liverpool 
Overhead Railway. He was also engineer to the City and Great 
Northern Railway which was now approaching completion. He 
had had special experience in tunnelling, both with and without 
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shields. With a tube railway going through a city like London, it 
was most important that the scheme should be in one hand for a 
considerable length, as against breaking it up into short pieces of 
railway. He did not favour the close-circuit system, because it had 
this disadvantage—that it was practically introducing a closed area 
against other railways in that part of the city where the connection 
existed, because if a 23-minute service was running round the 
circle, a confluent junction would be almost impossible, or at least 
very undesirable, and consequently all passengers would have to 
change. They had only got to go to Baker Street in the busy hours 
of the day to see how objecticnable such a system was to the 
travelling public. Taking their own case, the North-East London 
Railway, and the North-East City and Suburban Railwav, both 
those li es would serve districts in which there would certainly be 
a very large trattic, both morningand evening. The people would 
not only want to come to the City, but through the City. 
If the North-East London line was stopped at Ludgate 
Circus they would get a moming and evening _ traffic 
only; it was only in the inner parts of the metropolis that 
they would get a load during the day, and it was very im- 
portant to the success of these tube railways that they should have 
a mid-day traffic. If the Central Lcndon Railway were to obtain 
the powers for extension they were now asking for, they would 
absorb practically all the mid-day traffic. He agreed with Sir Alex. 
Binnie that a central station in the City was a great mistake; the 
important point as regarded the City was, that passengers should 
have the choice of as many stations as possible. In his opinion it 
was of great importance to the public interests that through routes 
should be in one hand, and it was equally important that, if pos- 
sible, the branches of those through routes should be in one hand ; 
but it was against the public interest that two routes through the 
City, running parallel with one another, and surposed to be in com- 
petition, should be in one hand. Witness was then examined as to 
the principle on which it was proposed to construct these railways, 
an‘ said that before hearing Colonel Yorke’s evidence they had 
taken powers in their Bill for a 13 ft. 6 in. tunnel as the maximum 
diameter. He very much agreed with the way in which Colonel 
Yorke put it, that it should be left to the Board of Trade to decide 
what the diameter should be, and he thought that probably 13 ft. 
would be found sufficient. There wasthis very important question, viz , 
that experience had showed that they required a deeper rail and a 
better permanent way, which would reduce the vibration, and 
those advantages could be obtained in the wider tunnel. They 
were also proposing to increase the speed of the trains from an 
average of 15 or 16 miles per hour, including stoppages, to 20 miles 
an hour including stoppages, and to do that they required powerful 
motors and larger wheels than could be got into the smaller tunnels. 
Another advantage was that by having a larger tunnel they would 
be able to keep the conductor quite clear of anybody who was walk- 
ing between the rails. Another important point was that they 
would be able to provide the emergency platform, on which Col. 
Yorke laid great stress. It would also enable them to introduce a 
certain amount of mechanical ventilation into the tunnels by means 
of }ipes. 

lteally you have made your scheme to conform to the principal 
recommendations of the Joint Committee of last year ?—Yes, that is 
so. Continuing, Wrrnsss said he quite agreed that there ought to 
be an arrangement by which the tunnels could be lighted in case of 
accident, and that would be done. Their plans were so made that 
there was nothing to prevent them adopting any regulations which 
might be made by the Board of Trade. Having given particulars 
of the routes of the lines, Sir Douglas said it was proposed that the 
junction with the loop should be what was kuown as a “fly und2r” 
junction, so that there would be no actual crossing of the lines.. 
The leaping point would be in an open space, fur which property 
had been purchased, so that it would become an ordinary junction 
in the open and not a confluent junction. 

By the Cuatnman: The Office of Works agreed to the proposal 
to run the line under Hyde Park. Continuing, the Wirnuss said 
they had always been very anxious to work in conjunction with 
the Brompton and Piccadilly Railway, but they could not come to 
iny arrangement with them, as they made their tubes too small, 
aud therefore they thought the best thing was to run their tube 
under that of the Brompton and Piccadilly. 

The CHatrMan: What space would intervene between the two 
ubes, 2 

Wirngss replied that the space would be 20 ft. He said there 
was no difficulty about the matter from an engineering point of 
view, and, as a matter of fact, the same thing was being done under 
the Central London Railway at Moorgate Street. 

By Lord Zoucue: Their route did not touch the Green Park, 
bevause they preferred Piccadilly as being the place where there 
was likely to be the most traffic. 

Examined on the question of the cost of the lines, the Wirngss 
said he had made careful estimates of the cost of the Piccadilly and 
City and North-East London Railway from Hyde Park Corner, 
where they joined the London United, to Southgate. Altogether 
there would be 134 miles of line, 94 of which would be in tunnel 
aud about four miles in the open. The estimated cost of the 
tunnels was £4,512,715, equal to £475,000 per mile. Of that works 
came to £315,000 per mile, and Jand £160,000 per mile. The total 
cost of the four miles of open railway was £337,000, equal to 
£54,000 per mile. The London United scheme contained 10 miles 
3 furlongs, and the estimated cost was £3,677.000. The City and 
North-East Suburban was 4 miles 1 furlong of tube, and 11 miles 
3 furlongs open work, and tbe estimate was £2,532,998. That 
madea total of £11,110,000, and that was exclusive of the cost of 
el ctrical equipment. That was for a 13 ft. 6 in. tunnel throughout. 
The estimate for the cost of the electrical equipment and the rolling 
stock for the whole of the 38 miles would be 3} millions, which 


included the cost of the generating stations. He bad compared 
those figures very closely with those of the Central London figures, 
and as regarded the works for which he (Sir Douglas Fox) was 
responsible, if they added to the Central London the cost of 
increasing the size of the tunnels and also the additional cost of 
lengthening the stations from 300 to 400 ft., there was compara- 
oe little difference between the two figures—about £30),000.a 
mile. 3 

In cross-examination, Sir Dovuanas Fox said he was not ina 
position to say what the total capital of the joint undertakings 
would ie. That information would probably be given by the 
chairman of the board of directors, Mr. Clinton Dawkins. 

Mr. C. JEeNKIN, electrical engineer, associated with Messrs. 
Siemens Bros., gave particulars of the trains which it was pro- 
posed to run. It was, he said, the intention of the directors 
to provide 102 trains, so as to admit of a 24-minutes’ service over 
the whole of the lines. Each train would consist of seven coaches, 
and would be capable of accommodating 400 passengers. Four of 
the coaches would be motor cars, and three would be trailers. It 
was proposed to introduce an arrangement whereby, in the event of 
a train not arriving to its time at any station, the whole of the tunnel 
would be at once lighted. 

The Committee thed adjourned. 


On Tuesday Mr. Jenkin’s examination was resumed. He said 
that since the previous day he had gone very carefully into the 
question of the cost of the electrical equipment, with the engineers 
of the London United, for the whole scheme. As a result of that 
consultation, they had seen their way to combine two of the power 
stations, so that they now only proposed to have two instead of 
three, for the whole system of 38 miles of railway. They had also 
been able to make other economies by combination, so that he was able 
to reduce the total estimate to £2,700,000. That was made up as 
follows :—£720,000 for the two power stations, £200,000 for the 
land and buildings for the power stations, £222,000 to provide 
equipment, £340,000 for sub-stations, and £1,208,000 for the rolling 
stock. The amounts for the various railways were as follows :—For 
the London United, £726,000; Piccadilly & City, £220,000; North- 
East London, £850,000 ; City & North-Eastern Suburban, for a five- 
minutes’ service, £900,000. They had provided in these estimates 
plant enough to give a 24-minutes’ service whenever, in the 
summer time, such a service was required. They did not 
anticipate that such a quick service would be required 
all the year round. He wished to say that since yester- 
day he had again gone into the question of the number 
of cars to each train, and they had agreed to adopt eight 
cars per train throughout the whole of the system. That 
would give them four motor cars and four trailers. Each train 
would ve about 80 ft. long, which would correspond with the length 
of the stations. . 

Cross-examined, W1TNEsS said there was nothing in their arrange- 
ments which would prevent athrough service being run from one 
terminus to the other whenever it was required. 

Major CaRpEw, for many years electrical adviser to the Board of 
Trade and now practising as a consulting engineer, said he had gone 
into the question of the proposed electrical equipment of these lines, 
and he had also considered the scheme as a whole. It seemed to 
him that the scheme was a very satisfactory one and well worked 
out. He thought that a large tunnel had a distinct advantage over 
the smaller ones. It would very much tend to reduce vibration. 

The CHarnRMAN: Do you mean a 13-ft. 6-in. tunnel ? : 

Major CarpEw: Yes. Continuing, Wirnzss said the proposed 
rolling stock would not go into the smaller tunnels of the Central 
London Railway, and they proposed to take advantage of the 
increased size to give larger carriages. 

Cross-examined, WitNEss said he was aware that he favoured the 
Ganz system for the Metropolitan Railway, but that was an 
entirely different case to these proposed railways, which would be 
self-contained. 

Mr. Rosert EK. Coopsr, electrical engineer, of Westminster, 
said that, in conjunction with Sir Douglas Fox, he had gone into 
the engineering details of the proposed lines. He corroborated 
Sir Douglas Fox’s evidence. He considered that the essential point 
in this, as in all tube railways, was to get a good site for the 
statious, and in the present instance they proposed to acquire sites 
at considerable expense rather than go a little out of the way and 
have the stations on public property. He was strongly of opinion 
that a through route was preferable to a close circuit. He regarded 
the matter of the larger tunnels as of most vital importance, both 
for the purposes of minimising vibrations, and the provision of 
ventilation. Air would be pumped into the tunnels mechanically, 
and he believed that was the only satisfactory way in which tube 
railways could be ventilated. ; 

Mr. Cuinton Dawkins, senior partner in the absence of Mr. 
Pierpont Morgan, of the firm of J. S. Morgan & Co., gave evideuce 
in favour of the schemes. He said that his firm bad acted in large 
financial transactions all over the world. They took up the 
Gambetta loan, which ¢greatly assisted the French Government. 
They were personally interested as promoters of this Bill. He had 
no hesitation in saying that the capital would be forthcoming for 
the whole of the 38 miles of line if Parliamentary sanction were 
giventothem. Asa matter of fact, J. S. Morgan & Co. would have 
no hesitation in guaranteeing to find the whole of the capital, but 
that was not necessary, because the London United wished to share 
in the raising of the capital. They could have found the whole, 
but they were only too delighted’ to work in co-operation with 
others. 

Do you think that all the capital can be found in England ?— 
Yes, 1 do, but we can o Ter this additional tource of strength that if 
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capital happened to be cheaper in America, Ihave no doubt we 
could get it from there if we required it. Continuing, WITNESS 
said that as regarded orders for materials, he understood that 
hitherto they had been largely placed in the United States owing 
to the fact that the material had not been able to be purchased in 
England. He had interested himself in sending over young 
Englishmen to America to enable them to learn American methods, 
and his firm had been interested in the Siemens Bros., and the 
British Thomson-Houston Company, also the Westinghouse Com- 
any which was now erecting large works at Manchester. It was 
hoped that those firms in the future would be able to supply the 
requirements of the promoters of tube railways—that, indeed, was 
the object of those firms. Of course they were not going to bind 
themselves in any way on the question, but if material of the same 
quality and price could be obtained in England, they would never 
think of going to the cost of transporting it from America. He 
could not conceive any reasonable man indulging in such a luxury. 

Your whole object is to make these tubes pay, and the cheaper 
they can be made the better it will be for the promoters and for 
the ‘public ?—Exactly. Continuing, Mr. Dawkins said he was 
acquainted first hand with what had been done in the United States 
in the way of providing rapid travelling facilities for urban popu- 
laticns. In settling upon the present schemes, they had carefully 
studied the movements of the population, and had come to the con- 
clusion that the tendency was for the people to move away from 
the inner districts to the outer fringe, and on_the grounds of public 
health he thought that was a tendency which should be encouraged. 
The only way to remove the congestion in the centre was to pro- 
vide rapid and cheap transit to the outer fringe, and the combined 
scheme now before their Lordships would accomplish that object, 
and by linking the tubes on to the great tramway systems which 
existed, and to others which were contemplated, it would carry the 
population still further afield. It was in order to make the co- 
operation between tubes and tramways more complete that they 
eritered into combination with the London United Company. When 
they found that that company had laid down a route from Hammer- 
smith to Charing Cross practically the same as their own, they got into 
communication with them; and each having the same interests in 
view, they came to an arrangement in a very short space of time. 
The whole basis of the arrangement was that there should be through 
fares on the tube and the tramways. They had also come to a 
friendly agreement with the City and North-East Suburban 
Company, but had failed to doso with the Central London Railway. 
There they were divided on a point of principle—the closed circuit 
as ‘against a long through route from the north-east to the south- 
west of London. They had also endeavoured to come to an 
arrangement with the Metropolitan Railway, but had failed, because 
both Mr. Yerkes and Mr. Perks wished to leave the public to the 
mercies of the Metropolitan Railway between Hammersmith and 
Charing Cross. The total share capital required for the 38 miles 
was £12,000,000, and borrowing powers of £4,000,000. He estimated 
that the cost of raising the capital would work out at about 8 per 
cent. on the total. 

Mr. J. Wurtz, the Chairman of the London United Tramways, 
gave the heads of the agreement arrived at between the Piccadilly 
and City promoters and their company. They were as follows :— 
(1) Such railways as are authorised by the Committee to be worked 
as -ne undertaking and as through routes; (2) Piccadilly and City 
to retaiz sole interest in North-East London line, and in Piccadilly 
and City line as far west as Charing Cross; (3) London United Electric 
Railways to retain sole interest in their north and south route from 
Marble Arch to Clapham Junction; (4) Both parties to be jointly 
interested on equal terms in the lines respectively promoted by the 
Piccadilly and City between Charing Cross and the City, and by 
the London United Electric Railways between Hammersmith and 
Charing Cross, each party to continue to conduct their own Bills at 
their own expense; and (5) Working arrangement with tramways 
company at through fares. . 

Mr. J. Cuirron Ropinson, the managing director and engineer 
of the London United Company, gave particulars as to the trains it 
was proposed to run on the lines, and said he estimated a traffic over 
the 38 miles of 252,750,000 passengers each year. On that basis the 
earning capacity of the line would be £1,505,988, and if they took 
the working expenses at 50 per cent., although he did not think 
they would be so high, the estimated profit would amount to 
£752,944 per annum, equal to a return of 4°7 per cent. on the 
capital of £16,000,000. 

The Committee then adjourned. 


Sourn Wages ExecrricaL Power DistriputTion Company. 


THE South Wales Electrical Power Distribution Company Bill, 
which empowers the company to acquire further land for an 
additional generating station aud also to acquire provisional orders 
granted to local authorities, came before the Chairman of Ways and 
Means of the House of Commons as an unopposed measure on 
Tuesday. The Bill was ordered to be reported to the House for 
third reading. 


Exrecrric Ligutina ProvisionaL Orprer Bit, No. 2. 


On Tuesday Electric Lighting Provisional Order No. 2 was before 
the Chairman of Ways and Means of the House of Commons as an 
unopposed measure, and was ordered to be reported for third reading. 
The Bill confirms provisional orders granted to the local authorities 
of Beeston, Carnarvon, Easton, Hebden Bridge, Mytholmroyd, 

ce South Bank-in-Normanby, Stockton, Thornaby-on-Tees, and 
‘ipton. 


DERBYSHIRE AND NoTTINGHAMSHIRE Exfctric Powmr Brrr; 


Tuts Bill, which has already passed through the House of Commons, 
came as an unopposed measure before the Karl of Morley, chairman 
of committees in the House of Lords, on Tuesday. The Billis to 
amend the Derbyshire and Nottinghamshire Electric Power Act, 
1901, so as to provide that so much of Sec. 30 of that Act as pro- 
hibits the construction of stations for generating electricity else- 
where than on the land described in the schedule to that Act, shall 
be repealed. Mr. Brady, solicitor, having formally proved the pre- 
amble, the Chairman went through the clauses of the Bill and 
allowed it to pass the Committee stage, and the Bill was ordered to 
be reported for third reading. 





ERpDINGTON TRAMWAyYS BILL. 


Tus Bill, which has already been through the House of Commons, 
came on Tuesday before Lord Morley’s Committee of the House of 
Lords on Unopposed Bills, and the preamble having been proved the 
Bill was ordered to go forward for third reading. The Bill 
empowers the Urban District Council of Erdington to construct and 
work tramways. 





NortH STAFFORDSHIRE Tramways BILL. 
Tue North Staffordshire Tramways Bill should have come before 
a Select Committee of the House of Lords on Wednesday, but 
opposition having been withdrawn, the Bill will be proceeded with 
as an unopposed measure. 





Hatirax CORPORATION BILL. 


A SreLect Committee of the House of Commons on Wednesday of 
last week commenced the consideration of the Halifax Corporation 
Bill, in which the Corporation seek, inter alia, to extend the tramway 
system, to develop the electricity undertakings and to establish 
within the borough a municipal telephone system. 

Mr. Batrour Browns, K.C., for the promoters, explained that 
it was sought to obtain a new route for the additional tramway 
between Rochdale Road, Halifax, and Sowerby Bridge, which was 
sanctioned by the Bill of 1900. The tramway was proposed to be 
made to and through Sowerby Bridge, but for various reasons it 
was found difficult to carry out the work, and a new route was 
proposed, which for a length of 195 yards would pass through land 
owned by Major Edwards, and face land owned by Mr. Standeven. 
The road was open to the public at times, but it was a private road, 
and no one could use it asa matter of. right. The tramway was 
required for the convenience of the 12,000 people at Sowerby 
Bridge. Major Edwards gave his support to the Bill, but Mr. 
Standeven opposed it, and the question was—was that gentleman to 
be allowed to stand in the way of what would be a great advantage 
to the public? 

Major Edwards and Mr. J. H. Whitley, M.P., gave evidence in 
support of the Bull, after which Mr. Standeven gave evidence in 
opposition, stating that he objected to the tramway because it 
would passalong a road on land which he had bought, and thus interfere 
with the enjoyment of his property, and he also considered it 
unnecessary. 

Having heard evidence with regard to other parts of the Bill, the 
preamble was declared proved. 





Evecrric Ligutina Provisionan Orper, No. 3. 


Exectric Lighting Provisional Order No. 3 came before the 
Chairman of Ways and Means of the House of Commons as an 
unopposed measure on Tuesday. The Bill deals with the electric 
lighting orders of Abram, Holyhead, Hucknall Torkard, Leyland, 
Louth, Penrath, Saddleworth, Springhead, Tyd¢ sley-with-Shakerley, 
and West L: ughton. The Bill was ordered to be reported for third 
reading. 


DoneEGaL RalLway. 


On 18th inst. the Donegal Railway Bill came before Lord Morley’s 
Committee of the House of Lords on Unopposed Bills, and was 
ordered to go forward. The object of the Bill is for attaching a 
preference to the capital and be used for the Ballyshannon exten- 
sion; for the consolidation and conversion of the capital of the 
company ; to repeal the provisions of former Acts as to separate 
undertakings ; to further extend the time for the completion of the 
Ballyshannon line ; and to authorise the company to work its under- 
taking by electricity, and to erect a generating station on certain 
lands belonging to the company. 


Nortu Metroporitan Exvectric Suprty BILt. 
Tur petition of the Middlesex County Council (except as against 
the provisions of the Bill which authorise interference with main 
roads and county bridges vested in them) has been disallowed by 
the Court of Referees. 





STANDING OBDER PROOFS. 


Tum Middlesex County Council Tramways, the Gloucester Electric 
Power Bill, the Manchester Corporation Tramways Bill, and the 
Manchester and Liverpool Express Railway Bill, have passed the 
Examiner of the House of Lords as complying with Standing 
Orders. 
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left and was attending the Court on a subpwna. The reason these 


: LEGAL. lamps were defective was on account of the covers supplied by the 
oa defendants not being watertight. 

ome w N 5 Mr. Ernest RosENBERG said he was managing director at the 
pe Sa SOS time of this business of the plaintiff company. No guarantee was 
om Ar Willesden last week, the Metropolitan Electric Supply given, and if the coverings had been all right the lamps would 
mo! Company, Limited, of 16, Stafford Place, W., was summoned have been all right. The alterations were made, and nothing was 


ore 
nt 
ith 


for causing or allowing black smoke to be discharged from a 
chimney shaft at their works in Acton Lane, Willesden, so as to be 
a nuisance, after notice to abate, on February 21st and 28th, and on 
April 2nd, 3rd, 4th and 7th. 

‘Mr. Bartley Dennis appeared for the Willesden District Council, 
aud R. D. Muir for the defendants. 

Mr. Morr submitted the summons was bad, as four offences were 
charged on one information ; further, that a case was sub judice in 
the High Court as to whether a company could be summoned in 
a Police Court—a Pearkes’ butter case, 

Mr. BarttEy Dennis said that was under the Food and Drugs 
Act, and it was clear that a company could be summoned under 
the Public Health Acts, and under that Act also he contended the 
summons was good, 

The Bench upheld Mr. Muir’s view as to the summons, but it was 
agreed that the case should proceed with reference to one date 
only—February 21st. 

JOHN CLEMENTS, assistant sanitary inspector, deposed to seeing 
“a black stream ” of smoke coming from the shaft for 10 minutes, 

The Bench upheld Mr. Muir’s contention that the witness could 
not give evidence as to a recurrence of the alleged nuisance. 

Mr. Morr contended there was no case even if the Court had 

irisdiction. : 

CLEMENTS, in answer to the. Bench, said there were no blacks 
descending. 

Mr. BartLEy Drnnis said there must have been. This was a 





said until the account was sent in. 

The JupGE said that was not correct. The correspondence proved 
otherwise. 

The Witness, continuing, said if the proper coverings and cut- 
outs had been fitted the wet would have been kept out of the 
lamps and they would have burnt properly. 

Cross-examined: Could not say why he did not deny the 
guarantee in the correspondence. The reason he asked for the 
loan was with a view to Mr. Burt and :himself doing each other 
turns, as both were in difficulties. 

Mr. Merton submitted there was no guarantee, and if there had 
been it would expire with the first order, and that the lamps were 
all right, but were made defective by defendants’ covers. 

The Jupau, without calling on Mr. Sherwood, said there was an 
implied term with every contract that the goods would be fit for 
the purpose for which they were supplied. These lamps were not 
fit. Apart from that, he found there was a guarantee. One side 
said the lamps were to be supplied without cut-outs and the other 
denied .it, so he turned to the correspondence, and came to the 
conclusion that it was the plaintiffs’ fault that there were no cut- 
outs in the lamps. He found for Messrs. Burt on the claim and 
counterclaim, and the question of amount arose. First, he should 
deduct the amount of the claim from the counterclaim, and then 
he must allow for the difference in the cost of the lamps defendants 
put up, and those supplied by the plaintiffs. ‘The new lamps were 
£6 1s., and therefore there would be £6 6s. to come off the counter- 
claim, too. In reply to counsel, he said he believed defendants 





of very serious offence, and the Corporation had been causing this ; } 
on vuisance for two years. They admitted the nuisance in corre- agreed to pay the £4 11s. 8d.—they admitted that, if successful on 
ay spondence. the counterclaim. J udgment would be for the defendants on the 
sh Mr. Luxe said the Bench thought no nuisance proved under the Claim and counterclaim for £31s. 2s. 4d., with costs. 

\ct, and would not admit the correspondence. 
at Mr. Bartiey Dennis said the inspector reported it as a nuisance, 
ay nd | 2 a peunaae, sy a smoke must be a nuisance. 
ag Mr. Luxe: Will you define what is a nuisance ? Y ; 
be Mr. BarttEy Dennis: Anything that makes life less comfortable CERES Tamcatien Sheet Papen Sane, 

i ot enjoyable to anybody. I submit a nuisance has been proved, and At the Lambeth County Court on Wednesday before Judge Emden, 
ag { formally tender evidence as to dates before and after February the South London Electric Supply Corporation sued Wm. Bell, 
nd 21st, and proof.of a previous conviction. fishmonger, Milkwood Road, Herne Hill, to recover £1 3s. 4d. for 
D. Mr. Luke: We hold that no nuisance within the meaning of the electric light supplied from August, 1901, to December last. 

d, Act has been proved, and dismiss the summons. DEFENDANT swore that in 1900 he was canvassed by a representa- 
as tive of the Corporation. He agreed to take the light for a period 
by up to September 29th, 1900, and signed a document to that effect. 
[r. At the end of the time named he wrote to the company asking them 
to H. M. Satmony & Co., Lumen, v. N. Burr & Co. to take the fittings away. The Corporation, in reply, informed him 
ge THIs was a claim by Messrs.-Satmony & Co., of New Compton that he had signed to take the light for three years.. He called at 

} Street, Charing Cross Road, manufacturing electricians, against the office twice to see the agreement, but could not do so, as it was 
in Messrs. Burt, of Oxford Street, brought before his Honour, Judge stated to be at the solicitors’. Ashe had carefully read the docu- 
in Woodfall, in the Westminster County Court, on Wednesday last | ment before signing, and was positive that there was no such clause 


week. Plaintiffs claimed £4 11s. for work done, and defendants 
counterclaimed £42, which they alleged having to spend owing to 
plaintiffs’ bad work. 

Mr. F. W. SHERWOOD was counsel for the defendants, and it was 
agreed that he should open the case. Defendants, he said, were 
art decorators, and if they had electrical work in their contracts, 
they sub-let that part as they were not electrical experts. They 
had a contract for decorating, &c., at the Imperial Restaurant, 
Regent Street, and the plaintiffs were to supply six Upton arcs to 
hang outside. They were a total failure, and the claim was for 


as that mentioned, he refused to pay for the supply after September 
29th, 1900. He was sued for the service to August, 1901, and as he 
was not able to appear, through a sudden and severe illness, judg- 
ment went against him. 

The agreement was examined by the Judge; upon it was printed 
in small type “and this agreement shall be operative under any 
circumstances for a period of not less than three years.” 

Mr. Bett swore positively that this had been printed on the 
document after he had signed it. 

The representative of the plaintiff Corporation stated that after 
the agreements had been printed it was decided to insert the clause 


16 work done in a vain attempt to put them right. The plaintiffs’ t : * , 2 . 

i manager, Mr. Rosenberg, guaranteed the lights for 12 months, but it in question. The words “and this agreement, &c.,” were printed 
1G was not necessary, he contended, to rely on that guarantee, as on the already printed agreements, but before they were signed. 

i, proper goods must be supplied. ‘There was some misunderstanding, Judge EmpeEn suggested that the canvasser be produced. 

Y; and defendants paid for the lights, and six more were to be supplied. Mr. HarGreaves, solicitor for the Corporation, said the man had 
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From the very first they were a failure, and the lights had to be 
taken down, and defendants put up others in their place, and spent 
the amount claimed. 

Mr. Merron, solicitor for the plaintiffs, explained to the Judge 
that the lamps were sold out and out, and the work was “ thrown 
in.” The £4 11s. was for work done to order. 

CHARLES HarRtEy Burt said he traded as N. Burt & Co. He 
gave evidence in support of counsel’s opening, and stated he sup- 
plied the cases and globes himself. Mr. Rosenberg guaranteed the 
lamps would work in perfect order for 12 months, and agreed to 
send an electrician to adjust the lamps if there was any difficulty. 
There was another lamp fixed after, making seven, and the agreed 
price was £5 each. He paid about £60 in all to the plaintiffs. 

Mr. Merton: £35 was paid for the first seven lamps. 

Mr. Burt: I paid for everything. He went on to state that the 
lamps would not work satisfactorily for 24 hours, and Mr. Rosen- 
berg said it was through a defect that could be easily remedied. He 
then offered to take the lamps away if he would lend him £150 
on the security of £2,000 in debentures of the plaintiff company. 
He declined to lend the money. 

Mr. Merton: He was nct in our employ then. 

Mr. Burt: He was managing director of the company. 

Cross-examined: Rosenberg guaranteed the Upton the best lamp 
on the market, Plaintiffs did not provide cut-outs with the lamp. 
The coverings supplied by him (defendant) were waterproof. 
Plaintiffs did not say they were not. 

Witnesses stated that the lamps were a failure. 

Mr. Merton called Joann Epwarp Preston, who deposed that he 
was now manager of the plaintiff company. Mr. Rosenberg had 


been dismissed, and his whereabouts was not known. 

Judge EmpEn asked Mr. Bell was he absolutely certain the para- 
graph as to the three years was not in the document when he 
signed ? 

DEFENDANT: I am positive. Why should I sign an agreement 
for three years when my lease will be up before then ? My daughter, 
who witnessed my signature, can, I am sure, swear that this paragraph 
in small type, which would strike anyone glancing at the document, 
was not there when I signed. 

Judge Empmn: A very serious charge is made by this gentleman, 

The Corporation's representative asked for an adjournment. Some 
hundreds of cases would be affected by the decision. He wanted to 
call the printer. 

Judge EmpEn granted an adjournment fora fortnight in order 
that the printer and the defendant’s daughter might be produced 


Howarp v. BAKER STREET AND WATERLOO Ratnway CoMPANY. 


Brerorz Mr. Under-Sheriff Burchell and a special jury at the 
London Sheriffs’ Court this action for compensation came up for 
the assessment of damages. Plaintiff, who had held the premises, 
11, Cornwall Terrace, Regent’s Park, on a 20 years’ lease since 1892, 
the annual rental being £200, and the claimant entering into a 
covenant to spend £500 on repairs, became aware in August, 1900, 
that a subsidence was taking place, and that the walls of the house 
were cracking. This deterioration was attributed to borings that 
were being made beneath the property by the company. The value 
of the property, counsel contended, had been deteriorated to the 
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extent of at least £50 per annum. Experts were called on behalf 
of the claimant and for the railway company. 
The jury awarded the claimant £357 damages. 





Eastern anpD SourH Arrican TELEGRAPH ComPaNy v. CAPE 
Town Tramway COMPANIES, 

TuE Judicial Committee of the Privy Council on Monday dismissed 

the appeal in this case, which was recently mentioned at length 

in an article in the Execrrican Review. ‘The full judgment 

appears in the Z'imes for Tuesday, 22nd inst. 





BorouaH oF Isnincton v. Gas Liaut anp CokE Company. 


Tue hearing of this claim, which has already been mentioned in 
our columns, and upon which we base an article which appears on 
another page of this issue, was resumed at Clerkenwell County 
Court last week, and judgment was given for the plaintiffs for the 
amount claimed, with costs, stay of execution being granted for 
21 days to give defendants leave to appeal. The claim was for 
damage done to certain of plaintiffs’ electric light mains and boxes 
by a gas explosion iast October. 


Reason ManvuractorinG Company, Limited, v. Ernest F. Moy. 


In the Chancery Division of the High Court of Justice on Monday 
this case came before Mr. Justice Byrne. It was an action by the 
plaintiff company against the defendant for alleged infringement of 
patent. The plaintiffs claimed an injunction to restrain the alleged 
infringement and also damages. 

Mr. F. Moulton, K.C., and Mr. J.C. Graham appeared for the 
plaintiffs; Mr. T. Terrell, K.C., and Mr. A. J. Walter for the 
defendant. 

Mr. Mouton, in opening the plaintiffs’ case, said that the 
patent in question was one of a very simple character, which would 
not entail on his Lordship any very long investigation as to 
priorities. It was a patent for boxes for covering electric fuses in 
a manner in which the danger of two fuses being got at was com- 
pletely avoided. The danger of touching one fuse was compara- 
tively nothing compared with the danger of touching two, because 
it was the relative difference of potential which was the real 
measure of the electric danger. In 1894 his clients, or rather the 
patentee of the patent on which the plaintiffs were now suing, 
devised a method of protecting their fuses in such a way that it 
ia no way prevented them from being reached readily. Prior 
to this time the fuses were usually put in the same box, and some- 

‘times the box was divided by a partition so that if you touched one 
fuse, you would not be liable to touch the two. Sometimes they 
were put in two boxes, the boxes being made deep to obviate the 
danger. The patentee abandoned all that, and made his fuse box so 
that instead of having high sides, it practically had no sides at all. 
He made the top very deep, and he put the fuse boxes back to back so 
that each of them automaticaily prevented the one being opened 
when the other was open. By putting the twoin that positiona—by 
arranging them so, and constructing them so—the patentee solved 
the difficulty that had been felt up to that time, and since 1894 
these fuse boxes had been in very large request, over 100,000 of 
them having been sold. So far as he could see there was no 
difference between this invention and the alleged infringement. 

Mr. Justice Byrne: What is the defence ? 

Mr. Movutton: Non-utility. 

Mr. TERRELL: I say there is no subject matter. 

Mr. Movtton: That is what I expected. 

Mr. TERRELL: I say there is no subject matter, and if they want 
to make out their subject matter, then there would be no infringe- 
ment, 

Mr. Moutrton said that his learned friend could take that second 
alternative. He did not think he had any reason to be surprised 
that he was parsimonious in throwing away his defence. He should 
not trouble his Lordship more about infringement or utility—that 
would be proved by the evidence. 

Mr. Justice Byrne: You can get rid of the “ utility” point 
probably, Mr. Terrell. 

Mr. TERRELL: It is part sud parcel of subject matter. 
told your Lordship substantially what our case is. 

Mr. Movnron, continuing, said that with regard to subject 
matter, the patentee had accomplished something which had never 
been accomplished before, partly by arrangement, and partly by 
construction. The defendanot had said in the pleadings that there 
were interlocking arrangements in railway signals. Of course 
there were. But because you had made one interlocking arrange- 
ment which was successful for a particular type of machinery, was 
it to be said that there was no subject matter in any other inter- 
locking arrangement of a different kind? If the patentee, without 
adding to the expense, without bringing in one extra piece, by 
this ingenious modification of construction and arrangement, was 
able to give in this particular case, and in these particular circum- 
stances, safety and security very cheaply, why in the world did it 
militate against that being a good invention, because other people 
in dealing with the very much more complex case of railway 
signalling rods, &c., had already used interlocking arrangements ? 
What had that got to do with the presence or abseace of 
subject matter? A person might say there was no subject 
matter, and ask what the patentee had done. The answer 


I have 


was that nobody before had ever solved what was known to be the 
difficulty and danger to be guarded against. What the defendant 
had done seven or eight years afterwards was to put on the market 
boxes’ which took everything from the invention of 1894. He 
(counsel) said that there was here utility, novelty, invention, and 
infringement of the most palpable kind. 

Mr. James LORRAINE said he was a consulting engineer and a 
member of the Institutions of Electrical and Mechanical Engineers, 
He was familiar with the history of electrical invention in this 
connection. The witness having explained to his Lordship the 
object of fuses, said it was quite a common thing for them to give 
way, and the consequence was that new ones had to be putin. In 
opening the fuse box, if both fuses were exposed, there was great 
danger of what was known as “short-circuiting.” Fuses were 
mainly put in by people who were unskilled or careless. These 
short-circuits were more or less common in cases of this kind. The 
purpose of this invention was to obviate the chance of any such 
accident taking place. Down to 1894 he did not know any devices 
which achieved that object. There was no cheap or efficient device 
for preventing short-circuiting. He knew, from hisown knowledge, 
that this was something which had been looked for for some time 
by electrical engineers. The invention claimed in the plaintifis’ 
specification was the construction and arrangement of fuse boxes. 
The construction as claimed consisted of having a particularly deep 
lid and a very shallow box or body. The shallow box or body 
allowed the operator to get ready access to the fuse. He had 
never seen a fuse box of that particular construction before the 
date of this specification. The arrangement was this: the boxes 
were placed back to back, and the lids being very deep only one 
of the lids opened at a time. In the alleged infringement the 
construction or arrangement was the same as that described by the 
patentee. In his opinion the plaintiffs’ invention was useful and 
largely used. 

Cross-examined by Mr. Tmerretu: Fuse-boxes were old at the 
date of this patent. The arrangement of two or more fuses in one 
box was old. He did not know of any fuse-box with deep lids 
before the date of this specification. A fuse-b»x with a deep lid 
and shallow body wasnew. The depth of the lid was one considera- 
tion and the distance apart of the two boxes was another. Asked 
whether, supposing the distance apart were adjusted, two shallow 
lids would produce the same result as the two deep lids, witness 
replied that might or might not be. The adjusting of the distances 
apart wasnot of the essence of the invention. So faras arrangement was 
concerued, the essence of the invention was putting the boxes so 
close together back to back that when the lid of one was opened 
it itterfered with part of the other—it intruded itself as an 
obstacle. In his opinion, plaintiffs’ invention was both useful and 
new. 

Evidence was then given by Mr. James Swinburne and other 
witnesses in support of the plaintiffs’ case. 

Mr. SwiINPURNE stated in his evidence that he regarded the 
invention as of very great utility, and in his opinion it was sufficient 
to protect against the consequences of: negligence and carelessness 
in short circuiting, apart from usefulness. The witness added that 
he thought the apparatus involved invention and ingenuity. He did 
not know of anything like it before. 

Mr, TERRELL, on behalf of the defendant, contended that there 
was no subject matter in the plaintiffs’ letters patent. There was 
no doubt that this was a very good fuse-box, but there was no 
invention init. All that the patentee seemed to have done was to 
select the sort of fuse-boxes which would do, and placed them back 
to back so close together that one could not be opened when the 
other was opened. That was all the invention which was claimed, 
and that, he submitted, was not sufficient to support a patent. 

Mr. Exnest F'. Moy, the managing director of the defendant 
company, and Mr. Witiiam Worsy Bravumont, consulting 
engineer and expert, gave evidence to the effect that there was no 
novelty in the ideaof placing boxes so close together that on one being 
opened it would place an obstacle in the way of the other beirg 


opened. 

On Wednesday, Mr. Justice Byrn, in giving judgment, said this 
was an action to restrain the infringement of a patent which had 
relation to boxes or covers for electricity supply mains. The object 
of the invention was to avoid the dangers and inconveniences of 
“short-circuiting.’ The patent was for the construction and 
arrangement of electric fuse boxes which automatically prevented 
access being obtained to more than one at a time. The main ob- 
jection taken was want of subject matter. With reference to the 
boxes themselves, there was no novelty about them, but that what 
had been done was novel, he thought, was proved, and also that it 
was useful. There had been a large sale of the patented boxes, and 
the question that remained was whether there was suflicient inven- 
tion to support a patent. Though the invention was not a great 
one, in bis opinion there was invention in the construction and 
arrangement ot boxes as the present boxes were arranged. Fairly 
used, this invention did, to his mind, obviate what it was desir- 
able to obviate, was useful, novel, and contained some invention. 
Under these circumstances, he thought he ought to grant the 
injuaction. 

Counsen for the plaintiffs asked his Lordship to certify that the 
patents came in question, and that the particulars of breaches were 
reasonable and proper. He added that the plaintiffs would take an 
inquiry as to damages aud delivery-up of the infringing articles. “ 

Mr. Justice Byrne: Yes. 

Mr. TeRRELL asked for a stay of execution. 

Mr. Justice Byrne acceded to the application, defendants under- 
taking to give notice of appeal within a week, but refused an appli- 
cation for the stay of the injunction. 
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CORRESPONDENCE. 


The Design of Direct Current Machines. 

In your issue of the 28th ult., an article by Mr. Rankin 
Kennedy raises several important points with reference to 
the above question. Therein he complains that there is no 
definite formula, other than that of an empirical character, 
by which the dimensions of a machine for a given output 
may be determined. He might also have stated that a large 
number of the empirical formulz provided for the solution 
of the problem are based on altogether irrelevant features, 
-uch, for instance, as the rule quoted, stipulating that the 
total losses must not exceed a certain amount per unit area 
f radiating surface. Surely it will be admitted that, with 
projection type armatures, having a reasonable number and 
roportion of slots, and properly laminated, the conductors 
veing operated at a moderate current density per sectional 

quare inch, it is practically impossible for the losses to 
xceed a perfectly safe figure, no matter how strong a field 
he armature rotates in, accepting the limits at present 
lefined by the physical characteristics of the materials 
ommercially employed, and from which the magnetic circuit 
s built up. Some authorities would impose a limit as to the 
ninimum strength of the reversing field, and others, as Mr. 
\\ennedy suggests, to the ratio between ampere-turns on arma- 
ure and field coils respectively. Neither of these provisions 
leals definitely with the matter, the former being obsolete on 
.ccount of the fact that, with projection-type armatures and 
hort air-gaps, much higher densities than with smooth 
ores are easily obtained ; and the latter being indefinite, 
wing to the rapid increase in magnetising force required, 
(ter the flux density is pushed beyond a certain point. The 
act, however, remains, that, the greater the total flux in 

given machine, the better is commutation effected ; there- 
‘ore, in my opinion, the only safe basis on which we can 
vork is the relation between the total flux and the output or 
nuput of the machine. 

The way in which we can determine this relation with- 
ut referring to the linear dimensions of previously 

structed machines is to establish values for the following 
juantities :— 

1. The flux density at the surface of pole shoe, and the 
proportion of length of armature to diameter, by which we 
can obtain an expression showing the relation between the 
total flux and the diameter of the armature. 

2. The flux density at the roots of teeth, thus fixing a 
ratio comparing the respective densities at pole shoe and 
roots of teeth. 

3. The sectional area of the total slots in the armature 
relative to the diameter of same. 

1. A peripheral speed, equal to c revolutions per second, 
livided by the diameter. 

5, A space factor in terms of the diameter showing the 
relation between the sectional area of the whole of the con- 
ductors ina slot and the sectional area of the slot itself. 

6. A current density factor, in terms of the diameter, and 
equivalent to that found in practice multiplied by 2, 
issuming a two-cireuit winding. 

It is not impossible to obtain reasonably accurate quan- 
tities representing these expressions which enable us to show 
direct relation between the size of the armature and the 
capacity of same, the absence of a formula for which Mr. 
\ennedy deplores. The methods by which these quantities 
ire arrived at are fully detailed in an article shortly appear- 
ing in the Practical Engineer. It will be sufficient, there- 
fore, to state here briefly the principles underlying the 
pplication of same. 

A flux density of 40 kilolines per square inch at surface 
of pole shoe, and 120 kilolines at roots of teeth, giving a 
ratio of 1 to 3, is assumed, also a length of armature 
approximately equal to two-thirds the diameter, D, so that 
ihe total flux is 025 p*, 

The total gross area of the slots is very accurately repre- 


Dp? : : 
sented by g? assuming that a correct depth of slot is chosen, 
) 


so as to secure the maximum possible winding space with- 
out interfering with the {requisite cross-section at roots of 


teeth, 
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A constant peripheral speed is assumed of * 0 revs. per . 


second. 

The two remaining quantities, the space factor and the 
current density factor, are more difficult to express in terms 
of D; the former increases with the diameter, and the latter 
necessarily decreases, owing to the greater sectional area of 
the conductors involved. The increment of one might be 
supposed to equal the decrement of the other. However, 
for machines up to 50-Kw. output, the following expres- 


/D 


sions are fairly good :—Space factor, - 3: current density 


factor, ht 


It is evident that the output in watts will be 
. 2 2 5 
025 D ae. J/D 10,000 te 150 _ 52 3, (1) 


100 6 12 JD D 

A table might be prepared by those interested in the 
matter from the above data, including diameters from, say, 
6 to 18 in., showing the total flux, the area of the slots, the 
space factor, current density and output in watts, in 
numerical quantities for each size, from which it will be 
seen that the flux per kilowatt output is disproportionately 
larger in the small sizes, and subsequently a constantly 
decreasing quantity, which explains the fact that in small 
machines the heating of the conductors becomes the true 
limit of output, and in the larger sizes effective com- 
mutation. At first sight, the value fixed for the area of the 
slots may seem excessive, especially if compared with modern 
machines of large dimensions ; it is, however, based on the 
fact that a depth of slot equal to *127 p + *0625 in., assuming 
the total number of slots equal to 4 p, with an insulating 
trough and division in each, ,';th in. thick, provides 
the marimum winding space under the conditions as to 
flux ratio enunciated above, without encroaching upon 
the requisite sectional area at roots of teeth. This, by the 
way, makes the width of the slot in each instance, « being . 
the depth of same, 


5236 in. — se dl (2) 





so that the number and dimensions of theslots may be added 
to the table before mentioned. 

The foregoing are, in my opinion, the main considerations 
affecting the design of continuous current machines, it being 
possible to assign a definite value to each quantity involved 
with some little experience of the conditions under which 
such machines operate. It is also obvious that the question 
of commutation becomes increasingly prominent with increase 
of dimensions, owing to the fact that the available winding 
space, and consequently the current carrying capacity, pure 
and simple, of the conductors, increases in proportion to the 
square of the diameter: of armature, in which case the 
subsidiary questions of the number of turns per section, the 
average voltage per segment of commutator, the sub-division 
of the commutated current by providing additional paths 
through the armature windings, and largely in consequence, 
the reactance voltage of the commutated coils, &c., must 
receive greater attention. It is significant that the winding 
space usually provided in machines of any magnitude varies 
from one-third to one-sixth of that specified here, some of 
which is probably relinquished from electrical and mechanical 
considerations of minor importance ; a large portion is, 
however, undoubtedly thrown away intuitively, or otherwise, 
by the designer, with a view to maintain the flux per kilowatt 


output as high as possible. 
John H. Hindle. 


Manchester, April 11th, 1902. 





Electric Wiring Methods of To-Day, with Special Reference 
to Conduit Systems. 


I have read with interest Mr. Bathurst’s article, which 
points out the advantage of a good welded tube over a split 
one, and while Mr. Bathurst admits the commercial advan- 
tage which may arise from pushing a plain rather than a 
lined tube, I cannot find that he withdraws his belief in the 
practical superiority of a lined pipe ; however, I think Mr. 
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Waterhouse’s reply is more personal than technical, and 
that Mr. Bathurst can safely be left to look after himself. 

I note that Mr. Waterhouse seems somewhat sceptical as 
to the possibility of cold bending of the class of steel tube 
that Mr. Bathurst employed with his lined pipes, and which 
I anticipate he intends to use with his “ Armorduct.” I 
may add that I have had no difficulty in bending and setting 
the various sizes of lined pipes up to 14 in. on the job, 
with the crude appliances I employed, viz., a 3-in. deal 


plank with a number of holes bored, suitable to the size of - 


conduit to be bent or set. 

I may also mention that on the present installation I am 
in charge of, I have set 2} in. lined pipe without any 
damage to the lining whatever. If Mr. Waterhouse or any 
other qualified engineer would care to visit the Newport 
(Mon.) Workhouse, I should have great pleasure in giving 
them any information they may require, as the system is 
entirely surface work. 

M. E. Heaton. 

April 21st, 1902. 


I fail to find in my article appearing under the above 
heading in your issue of the 11th inst., any direct mention 
of a particular company or firm, or any insinuations about 
commercial intentions, such as might be expected to draw a 
reply so personal as the letter of Mr. I. M. Waterhouse in 
your “ Correspondence” column of the 18th inst. 

Your correspondent says that he holds no brief from the 
rolled-steel tube manufacturers, but if I am . informed 
correctly, the system of wiring in which he is commercially 
interested, owes its success mainly to the productive effort 
of a certain well-known Birmingham bedstead-tube manu- 
facturer. 

However this may be, I regret that your correspondent 
takes my general comments so personally, and I would as 
strenuously assure him that my review of wiring methods 
was taken from a different standpoint, and without desiring 
to involve any personal rancour. 

The “germ” of the idea of a close joint tube for electric 
wiring fecundated by reason of the vigorous efforts of a well- 
known electrical supply house—with whom I was connected 
—to obtain a cheap armouring for the early form of 
insulating conduit. Most of the Birmingham bedstead and 
other tube makers were at that time (1895—6) canvassed, 
and some thousands of feet of thin wall tube ordered to be 
drawn over insulating tubes, with the object of providing an 
efficient 2nd low cost electrical conduit. However, it. was 
decided that a properly welded joint was to be preferred to 
the “ makeshift” seam of a rolled jointed tube, and the 
utilisation of such tubes was then dropped, to become resus- 
citated later, when the commercial conditions of the elec- 
trical wiring business favoured their reintroduction in 
another guise. 

I am quite willing to discuss the pros and rons with your 
correspondent, although he should by no means take it that 
I have forsaken my early penchant for, and belief in, an 
insulating lined conduit, but until scientific perfection leads 
us more practically in that direction, it is commercially 
advantageous to bend to the demand for “cheapness ”’ rather 
than economic superiority. With this more mercenary aim 
in view, it is quite permissible to question the use of bed- 
stead tubing as well as of bare gas piping, and state my belief 
that electric wiring development can be best kept on the 
road of progress by discouraging the use of either of the 
above. 

What seems to be wanted at the moment is a mechanically 
strong, moisture-resisting bendable tube that will come inter- 
mediate in price, lower, if possible, between a heavy wall 
close joint brazed tube and an ordinary gas pipe, and which 
shall also offer special qualities, possessed by neither of the 
above, in respect to electrical requirements. It may be a 
‘‘ glorified ” gas pipe, but, being so, it is well to ensure that 
such a tube specially designed for electrical work should be 
distinctively designated, and in this respect I have ventured 
upon the use of ‘ Armorduct.” 

There is no need, however, in your columns to enter upon 
the personalities of the advocates of the different systems of 
wiring, as your space is better intended for the discussion 
of the technical, commercial, and scientific conditions pre- 
yailing. The necessity of a solution of the wiring question 


presses heavily upon most of us, and the best interests of 
the electrical industry call for direct and incisive discussion, 
in which there is the least personal animadversion. 


Fred. Bathurst. 





Electrie Welding. 


In reply to the inquiry on this subject in our last issue, 
Messrs. Veritys, Limited, the Steel Barrel Company, Limited, 
of Uxbridge, and Mr. T. Scott Anderson, of Sheftield, inform 
us that they are interested in electric welding, and they have 
been placed in communication with our correspondent.— 
Eps. Evec. Rey. 








BUSINESS NOTES. 


Electrical Wares Exported. 
WEEK ENDING APRIL 23RD,1901. | WEEK ENDING APRIL 22ND, 1902, 


Amsterdam .. me -. Value £65 | Aarhuus. Teleg. cable. Value £52 
Bombay a oie Ay -. 265 | Alexandria .. . are ; 176 
Brisbane. Teleph. cable... .. 1,953 Amsterdam .. a oe - 130 
Buenos Ayres ee se eo 227 Auckland .. S *s -- 210 
aS Teleph. cable .. 120 Buenos Ayres, Teleg.cable. .. 160 
Calcutta .. as =e e» 4,002 ne Teleg. mat. .. 896 
Cape Town .. 7 on oo 6 Calcutta .. ea s* e 1,708 
a Teleg. mat... oo 60 Cape Town .. a ee -- 819 
Coiombo i. ¥ -- 165 = Teleg. mat. -- £48 
Durban a i .. 942 | Channel Islands .. a ae 60 
os Teleph. mat. .. oo S69 Christiania. Teleg. wire A 24 
East London - ee »- 189 Colombo °.. oe as ‘a 12 
Pr Teleg. mat. so. aT Copenhagen. Teleg. wire. .. 25 
Fremantle .. +n we sa ee Durban ae es - -- & 
Hamburg .. ag sa .. 1,080 Kast London a“. oe -. 546 
9 Teleg. mat... .. 200 Fremantle .. oe ee fn 42 
Mauritius os =* cs 15 | Hamburg .. Se ae os San 
Melbourne .. os ae oe 22 | Karachi oe os se 60 
Ostend s se eo .. 866 | Melbourne .. oe oe ote 35 
Paris .. << se <a os «6126 Odessa éo ae ws so ia 
Port Chalmers... Ma es 23 Otago.. es ae ae wa 40 
Port Elizabeth .. Ke -- 743 | Perth as Pes ie a 45 
Stockholm. Teleg. wire -- 429 Reval.. we ae oe oe 74 
Suez. Teleg. mat. ee o oe Sierra Leone. Teleg. cable. .. 6,500 
Sydney ws <“ -. 1,938 Stockholm. Teleg. wire re 
Vigo .. ‘is - ae 1“ 11 | Sydney é ap ee <o.. 2a 
Yokohama .. wa oe e. 2,285 | ” Teleg. wire. ae « <5 
Zanzibar .. a oe ae 11 | Valparaiso. Teleg. wire, —— 
| Wellington .. es oe oe 21 

a Teleg. mat. ee 256 


Total ai £14,808 


Total .. £17,509 
Foreign Goods Transhipped. 


Cape Town. Elec. mat. Value £25 
East London, Elec. apparatus. 17 





Total ee oo £42 





Are Lighting.—We are informed that the contracts for 
arc lighting at Islington, and for the trolley lighting at Dudley, 
have been placed with the Improved Electric Glow Lamp Com- 
pany, Limited. 


Armalae.—Mr. F. J. Down, of Harpenden, Herts, has 
sent us a copy of his latest pamphlet on insulating compounds with 
special reference to ‘‘ Armalac,” a varnish which is most extensively 
employed by American machinery builders. It affords an excellent 
and permanent insulation for armatures and field magnets, and for 
other purposes. It does not dry hard, but remains slightly plastic 
so that it does not chip like shellac or copal varnishes; it dries 
quickly, but is not brittle. It is said to be unaffected by oleic acid or 
oils; to have a very high melting point (500° F.); and to give and 
maintain an exceptional initial insulation. Mr. Down also supplies 
G.E. cement, a form of Armalac for building up compound 
insulation ; also Enamelac for painting controllers, bonds, and for 
second-class work. His Insulac is also suitable for certain purposes 
which are mentioned in one of the lists which he has 
placed before us. Copies of these circulars may be obtained on 
application. 


Bankruptcy Proceedings,—At a sitting of the London 
Bankruptcy Court held on the 18th inst., before Mr. Registrar 
Brougham, an order of discharge was applied for on behalf of 
Lawrence John Lawrence, electrical engineer, who traded at 5, 
Stafford Street, Old Bond Street, W., under the style of Lawrence 
and Butcher. Mr. G. W. Chapman, Official Receiver, reported that 
the bankrupt failed in August, 1899, owing £334 8s. 7d., and pos- 
sessing assets valued at £5. He commenced business without 
capital early in 1895, and six months later was joined by a partner 
who introduced £200 capital. The firm traded as Lawrence and 
Butcher until June, 1897, when Mr. Butcher withdrew and was 


paid £120 for his half-share in the business. The baukript con- - 


tinued the business alone under the same style until June, 1899, 
when his stock and effects were seized for rent. He ascribed his 
failure chiefly to his dwn illness and to loss by under-estimating on 
contracts, It appeared that he became insolvent in October or 
November, 1898, chiefly owing to loss on two contracts, and in 
December he attempted to form a company to take over the busi- 
ness. A company was formed but nothing further was done, and 
the bankrupt continued to trade until the following June. ‘The 
offences reported were :—(1) Insufficiency of assets to pay 10s, in 
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the £ to the creditors ; (2) imperfect books; and (3) trading with 
knowledge of insolvency. His Honour imposed a further suspen- 
sion of two years. 

\t Walsall County Court on 17th inst. the examination in bank- 
ruptey took place of Lewis Bayliss, electrical accessories manu- 
facturer, Whose case has already been mentioned in our columns. 
The statement of affairs showed total liabilities expected to rank 
for dividend £2,225 16s. 11d., and a deficiency «f £1,786 6s. 8d. 
The examination was adjourned to May 7th. 


Liquidations.—The Reno Electric Stairways and Con- 
rs, Limited, meeting at 70, Finsbury Pavement, E.C., on March 
24: and April 8th, resolved to wind up voluntarily with Mr. 
G. {f{. Hewlett as liquidator. 
essrs. Mackey, Mackey & Co, Limited, of Tulip Place, Ber- 
mi :dsey, are winding up voluntarily, it having been proved “that 
tl. company cannot, by reason of its liabilities, continue its 
bu ness.” Mr. J. A. D. Mackey is liquidator. 


<= 


s0oks Received,—* Small Dynamos and Motors,” by 

. Powell. London: Dawbarn & Ward, Limited. 6d. net. 
Treatise on the Relations of Force aud Matter,” by J. A. Shaw. 

lon: The Scientific Press, Limited. 6d. 

he Electric Arc,” by Hertha Ayrton. London: The Llectrician 

ting and Publishing Company, Limited. 12s. 6d. : 


— 


tuxton.—The Town Hall and municipal offices have 
be lighted throughout with electricity, the large Assembly Hall 
be 4 particularly effective, having three very large iron and copper 
el. roliers made by Messrs. Soutter & Sons, Limited, Birmingham, 
ar massive wall brackets to match. The whole of the work has 
be carried out by Mr. W. R. Brown, of Macclesfield and Buxton, 
w! has also just completed an installation of about 700 lights, and 
or. ised the bell and telephone service at the Palace Hotel in the 
si: famous watering place. 


italogues and Lists.—The Cambridge Scientific 
In: ument Company, Limited, of Cambridge, who are the sole 
mi ers of Duddell’s patent portable oscillograph, are sending 
ou .n illustrated list of this apparatus with full details thereof, 
als’ 1 diagram of connections with direction for using, and a note 
of) vices. 

ssrs. Joseph Adamson & Co., of Hyde, are circulating a 
pac phlet reprinting the description of a 10-ton ‘Goliath ” electric 
tra: lling crane which appeared in our culumns last November ; also 
one reprinting an article from the Mechanical Engineer, which 
de- ribed a 75-ton four-motor electric travelling crane supplied by 
the ‘rm for Messrs. Armstrong, Whitworth & Co., Limited. These 
two ists are supplementary parts of Messrs. Adamson’s electric over- 
hea travelling cranes pamphlet issued some time ago. 
ssrs. Spiers & Pond, Limited, of Queen Victoria Street, have 
! some very beautiful designs of decorative electric table lamps, 
inv iite china, and black and gold wedgewood china. They are 
illustrated in a newcircular which is being sent out by the jewellery 
and electro-plate department. 

Messrs. Isaac Griffiths & Sons, of Imperial Tube Works, 
Wecnesbury, have issued an amended list dated March, 1902, of 
their enamelled steel conduit tubes and fittings. Additional 
designs in the shape of “inspections” have been introduced, and 
illustrations and prices of junction boxes and various other articles 
for their system of interior wiring have been added. The new 
inspection fittings admit of free and complete access to connections. 
The tubes and fittings are all subjected to a high temperature, 
enamelling inside and out. Messrs. Griffiths’s works are fitted up 
in up to-date style with modern machinery, and large stocks of con- 
duits and fittings are held. Mr. John W. Fitzgerald, of Saracen’s 
Head Buildings, Saow Hill, E.C., represents the firm in London, 
aud other representatives are posted in Birmingham, Leeds, Bristol 
and Glasgow. 

_Mr. G. Calvert, of Mildmay Park, N., sends us a supplementary 
list describing the ‘ Seer” transparent spark plug for petrol 
engines ; the insulation is made of annealed glass, with the leading- 
in Wire sealed into it. The plug is interchangeable with De Dion 
porcelains, and possesses the great advantage that one can actually 
“ whether the spark occurs properly and at the right time. The 
‘Anchor ” belt fastener, which engages with the inside of the’core 
ot twisted side belts, is also described. 

The B.T.H. Co. has issued one of its illustrated lists (No. 121) 
dealing with small direct current motors of the C.A. type. 

Messrs. Hodgson Wright & Wood, of North Parade, Halifax, 
have sent us a revised price list of enclosed motors of their manu- 
‘acture. The motors, which are known as the Twentieth Century 
‘outinuous current protected motors, have been modified so as to 
increase the outputs, and the prices have been in most cases 
reduced. Motor buyers should apply for a copy of this list. The 
lirm will shortly be issuing other price lists dealing with a special 
patent self-starting switch for motors, also a new list of their 
dynamos and switches. As noted last week, Mr. Hodgson Wright 
has lately taken Mr. Wood into partnership. 


Change of Address,—In future all communications for 

the electric lighting and tramways departments of the Sunderland 

Piss ration should be addressed to the Central Offices, Town Hall, 

sep ong - not, as in the past, to the electric lighting station, 
unning Street. 


list 


‘ The Charge of Concealing Shares.—The case of 
\. bright and others came on again on 18th inst. at Guildhall, 
velore Mr, Alderman Smallman. The Times says that in the 
of examining a witness, the defendant Bright, when stopped, 


four 





said if he could not examine his witnesses in his own way, in order 
to save time, he would plead “ Guilty ” with regard to 20,000 shares 
although, they were never his. The case was again adjourned. 


Charge of Stealing.—At Bow Street on Monday, H. 
Bowser, who was charged with stealing moneys of the B.E.T. Com- 
pany, while in their service as cashier, pleaded “ guilty,” and was 
sentenced to six months’ hard labour. 


Correspondence Tuition in Engineering.—We have 
received from Prof. Andrew Jamieson, of 16, Rosslyn Terrace, 
Glasgow, a prospectus of the correspondence classes which he has 
instituted. Thanks to his long experience in practising and teaching 
electrical and mechanical engineering, Prof. Jamieson possesses 
unexcelled qualifications for this work, and will doubtless make it 
a success. The prospectus itself is very interesting, and contains 
a great quantity of advice and information for intending corre- 
spondents, winding up with a table of fees. 


Electrical Power Plant for the Bengal-Nagpur 
Railway.—The order for the electrical power equipment of 
the new workshops at Khargpur for this railway has been placed 
with Messrs. D. Bruce Peebles & Co. The order includes 80 
motors of an average size of 15 B.H.P., and will, when completed. 
be fone of the largest power installations in India. The firm 
is dealing just now with an exceptionally heavy trade in motors 
for power development, having at the present moment on order 
an equivalent to 10,000 u.p. for every variety of power trans- 
mission, both for Colonial and home orders. 


Gardening Annual,—Possibly among our readers there 
may be some who can find time and have the desire to beautify 
the surroundings of their homes. To such we would strongly recom- 
mend a little book, edited by Mr. Edward Owen Greening, and 
entitled “One and All Gardening, 1902.” It is replete with 
information, is fully illustrated, and may be obtained at 92, Long 
Acre, London, W.C. 


Imports of Foreign Electrical Plant.—Imports of 
foreign electrical goods and apparatus into this country are just 
now on a somewhat quiet scale. The returns issued for March 
show a total of only £47,158, as compared with £54,516 in the pre- 
ceding month, and £130,076 in March, 1901. So far as the year has 
gone there has been a marked decline in these imports, the aggre- 
gate for the three months ending with March having only. attained 
a value of £164,978 as against £321,689 in the first three months of 
last: year. 


Lighting and Power Installations,—Messrs. Ellis 
and Ward, of Birmingham, have lately been extremely busy with 
power and lighting plant; amongst the work carried out by 
them may be mentioned the following: Messrs. Nelson Dale and 
Company’s works at Warwick are equipped with two large 
steam dynamos and two Lancashire boilers, with condensing 
plant; 32 engines will be dispensed with, and in their place 
nearly 50 motors will be fixed, ranging from 40 H.p. downwards. 
The lighting will consist of about 1,000 incandescent lamps, and the 
buildings in the vicinity will also be included in the scheme, 
amongst which may be mentioned the “‘ Nelson Club.” The entire 
contract, including steam engine, boilers, steam mains, and electrical 
equipment, has been carried out .by Messrs. Ellis & Ward. Messrs. 
Elliott’s Metal Company have ordered a number of motors from this 
firm for their works in South Wales. Messrs. Whitmore’s printing 
works have also been recently fitted throughout with the same firm’s 
motors, one motor being fixed to each machine. Other works at 
Birmingham, Warwick, and so on, have also been recently equipped. 
The firm has also been very busy with lighting installations, and a 
large number of works and business premises and upwards of 20 
private houses in various parts of the country have been completed 
in the last few months. 


Nernst Lamps.—In our issue of April .11th we referred 
to an instance of the use of these lamps for street lighting in 
America. It is interesting to learn that in this country also Nernst 
lamps have been adopted for this purpose. The Corporations of 
Wolverhampton, Norwich, Canterbury, Doncaster, and several 
other towns have bought large quantities of these lamps from the 
Electrical Company, Limited, and a large order was received from 
H.M. Board of Works, Scotland. All these lamps are of the con- 
tinuous current type, and all for 4and1ampere. The Electrical 
Company have a good stock of these lamps in London, and can 
guarantee prompt deliveries. 


New Departure in Are Lighting.—We understand that 
Mr. C. Conradty, for whom the Sloan Electrical Company, Limited, 
of 15, Fore Street Avenue, E.C., are agents, is introducing a new 
carbon, which will produce a golden-coloured light, and burn in the 
ordinary open-type lamp. The new carbons are said to have very 
distinct features as regards light given, and the golden colour is 
said to be very striking. Particulars and samples may be obtained 
from the Sloan Company. 


St. Helens Cable Company, Limited.—This com- 
pany has obtained the annual contract for supply of cables, 
jointing material, &c., and also the contract for the cables at 
Oban, insulated with their patent Dialite bitumen without lead 
covering. Further, they have received a contract for 64 miles of 
the same class of cable for the Liverpool Overhead Railway, as well 
as the extensions for mains at the works of Messrs. Lever Bros., 
Limited, Port Sunlight. 
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Stealing Electricity.—At the Bournemouth Borough 
Quarter Sessions last week the case of Eddy de Behr, boarding- 
house keeper, came on for trial. Evidence was given to the effect 
that the defendant’s installation was tested by the Bournemouth 
and Poole Electricity Supply Company, but was not considered suffi- 
ciently satisfactory, and was, therefore, not connected with the mains. 
The defendant, however, completed the connection himself at the 
main fuse box, and used the light on various occasions between 
December 11th and 28th last year. The jury returned a verdict of 
guilty, with a recommendation to leniency, andthe Recorder stated 
that he regarded the charge as proved, but acting on the jury’s 
recommendation, ordered the defendant to come up for judgment 
if called upon. 


Trade Announcements.— The Imperial Lighting 
Company have, owing to the success of their “ Fairyland ” system, 
taken large additional premises at the Alliance Steam Mills, Stoke 
Newington, where there will be accommodation for a staff of 100. 

The Harbourne Electrical Manufacturing Company, Limited, of 
83, Upper Thames Street, E.C., have been appointed sole agents for 
the London district, and also for the East Coast, by the Liverpool 
Electric Cable Company, Limited, for the supply of wires and 
cables. The Harbourne Company hold a large stock of cables in 
London for immediate delivery. The same company is also making 
a speciality of the “‘Toerring” enclosed arc lamp, for which the 
chief claims are simplicity of design and mechanism, easy adjust- 
ment, and quick and easy trimmi'ig ; and the “ Imperial ” motors and 
generators, for which the claims are substantial mechanical con- 
struction, sparkless running, high efficiency, and British manufacture. 
A large stock of D. & W. fuses, cut-outs, and junction boxes, and 
Macallen electric railway materials is also kept; and for their 
‘“Harbourne” dry battery the makers claim long life, high 
amperage, high voltage, and low internal resistance. 


Western Electric Enclosed Are,—We illustrate below 
a new type of enclosed arc lamp which is being placed on the 
market by the Western Electric Company, Limited, of North 
Woolwich. The lamps are made for indoor, factory, and outdoor 
illumination, and they operate singly in parallel on direct current 
constant potential circuits. In the development of these lamps, 
the makers have, so far as practicable, held in view the desirability 
of intercbangeable parts, and many of the parts used in the different 
types are identical in form and material. Fig. 1 and fig. 2 are 





Fia. 1. 


views taken from opposite sides of a lamp showing the solenoids 
with U-shaped iron core which regulate the current and voltage of 
the arc, and actuate the feedine mechanism This form of regulating 
electro-magnet has been found superior, in many respects, to the 





Fig. 3. 


single solenoid type solongused. In fig. 1 the air dash pot is shown 
located between and slightly in front of the solenoids. Ia the 
upper part is shown the series resistance consisting of a helically 
coiled wire which is supported throughout its eatire length by a 
deep grooved thread upon the surface of a well vitrified porcelain 
cylinder. Fig. 2 shows aportion of the square tube forming the 
guide and shield for the upper carbon connector, also parts of the 
quick-break gravity switch with a special feature securing quick 
positive action without the use of springs. Fig. 3 is a view of the 
tubular guide and shield for the upper carbon connector, with one 


At a am. eee’ gS a te. + 


side removed showing the sliding or movable carbon connector and 
the folded copper ribbon forming a metallic connection between 
the tube and holder. This tubular guide preserves the alignment of 
the carbons, forms the limiting stop for the downward movement 
and shields the folded copper ribbon from injury. The tube, 
together with the connector and ribbon, can be taken out of a lamp 
by first removing the gas check plate and then the two screws which 
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Fia. 4. 


hold the tube. The groove in the porcelain cylinder for holding the 
resistance coil is very deep, so that the coil cannot easily be dis- 
placed. The tripod lower carbon-holder forms three symmetrically 
disposed pathways for passage of current by the arc, and thereby 
prevents its deflection and the uneven burning of the carbons 
noticeable in lamps having single side rods. The lower carbon 
holder is secured to the side rods by screwclamps. It can be quickly 
removed in case of need. Fig. 4 gives a general view of the lamp. 








ELECTRIC LIGHT AND POWER NOTES. 


Austria.—The Liebe Gottes Coal Mining Company is 
putting down a 220 up. electric power plant at its collieries in the 
tossitz district of Bohemia. The plant will supply the power 
for the operation of two pumps, the coke-breaking machinery, and 
a large ventilating fan. 
Ballymena.—The B. of T. has extended the duration 
of the prov. order for electric lighting for a further period of six 
months. 


Bridgwater.—The T.C. having, in consequence of 
opposition from the ratepayers, dropped its scheme for the electric 
lighting of the town, last week received an application on behalf of 
a private company for consent to an application to the B. of T. for 
a prov. order for electricity supply. A committee is to report upon 
the proposed clauses. 


Broughty Ferry.—The T.C. has resolved to apply for 
borrowing powers to the extent of £25,000, and the post of manager 
of the electric lighting department will be offered to Mr. F. 
Waddell, the engineerand manager of Broughty Ferry Gas Works, 
at a salary of £50 per annum. 


Dartmouth.—The T.C. has resolved to enter into 4 
contract with the Urban Electric Lighting Company, Limited, at 
£364, for 10 years, for lighting the town by electric light. There 
will b210 arc lamps and 100 incandescent lamps of 25 c P. 


Germany.—At the commencement of the present year the 
central station at Leipzig, of the Leipzig Electric Lighting Company, 
was supplying current to 6U,348 (53,933) incandescent lamps, »,083 
(1,936) arc lamps, 645 (505) electric motors, the figures in brackets 
representing the comparative figures of the previous year. 


Hebburn,—The U.D.C. has arranged with the Northern 
Counties Electricity Company to light the town with electricity. 
At present the Council pays £2 12s. per lamp per year for gas, and it 
was stated that the candle-power was only 7. The whole of the 
lamps in the district are to be lighted by the Electricity Company 
for 7s. a lamp less than was paid for gas, and the power will be 
equal to 16 c.P, 
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Kilmallock,—As one of the few small towns in Ireland 
which is lighted by electricity, Kilmallock is justly very proud of 
peing so up-to-date. The light, however, seemsto have its enemies, 
fora few nights ago many of the supply wires were found to be 
cut and the ends tied to-the knockers and doors of a number of the 
residents. No reason can be given fcr this mischievous act, unless 
it was the work of senseless practical jokers. 


Liangollen.—The U.D.C. has settled an agreement 
between the anthority and Messrs. Bremner, Smith & Co, Oswestry 
and L.iverpool, for the transfer of the electric lighting prov. order. 
Messrs. Bremner, Smith & Co. contract to light three of the 
principal streets in the town at a lower rate than is now charged by 
the gis company, the Council retaining the right to acquire the 
underiaking at the end of 10 years. ° 


London,—CaMBeRWELL.—The Board of Trade has so 
amended the electric lighting order sought by the Council that it 
wil obliged to consider the purchase of companies’ undertakings, 
if this is pressed. 

Is. NutoN,—The M.B.C. Lighting Committee, having given twelve 


mon! s’ consideration to the reorganisation of street lighting, 
repo: ed last week that it cannot recommend the general adoption 
of ar» system of incandescent gas lighting. Moreover, the initial 
cost an alteration would be £9,300, and there would be an 


incre sed maintenance charge of £2,0C0 on the present cost of 
gas ups. With regard to electric lighting, the report says that of 


the . .21 gas lamps in use in March, 1896, 708 have already been 
disp. ed by 392 arc lamps. Experiments are now being carried 
outi Offord Road with electric incandescent lamps, five gas lamps 
havi been fitted by the Improved Glow Lamp Company, and five 
other. by the Reason Company. In Aberdeen Park six lamps are 
bein ‘itted with Nernst lamps. Trials are also being made with 
two cw forms of arc lamps, and various forms of enclosed arc 
lam) The Council has passed estimates for additional low- 
pres re cables to the total of £1,019. The Council's electricity 
funG + now overdrawn to the amount of £18,516. 


Sc \HwaRK.—The M.B.C. has received a letter from the B. of T. 
decli ‘ag to proceed with the application of the Council for a prov. 


orde: ‘0 supply electricity in the portions of the borough outside 
the - irish of Newington. The B. of T. was of opinion that 
Parl: nent was not likely to grant an order allowing a local 
autl sity to compete in cases where a company was already 
prov ing a sufficient supply for the consumers. In the parish of 
St. G. orge’s there were already two companies actively supplying 
elect. cal energy, while in St. Saviour’s there were two companies 


supp ing, and a third had a right of way through a portion of the 
distr «t. 


W. | TECHAPEL.—Last week part of a 70-ft. wall gave way without 
wart) \g, and crushed in the roof of the boiler-house of the Borough 
Cou: i’s electricity works. Happily-no one was seriously injured, 
but te supply was interrupted for a short time. 

Wauchester.—On Thursday morning last week a mishap 
occured in connection with the electric service in that city, due to 
ashi rt circuit. In and about Market Street the light was cut off, 
the vilure of the supply being accompanied by bursting lamps and 
other annoyance. Within a short distance of the Royal Exchange 
there were no fewer than four outbreaks of fire from the fusing of 
the cible, and two or three of the Corporation workmen had re- 
mark:\le escapes from suffocation in a manhole in Market Street. 


\eison.—The T.C. has received sanction to the borrow- 
ing of £25,000 for electricity supply purposes. 


Newcastle.—The City Lighting Committee has decided 
to erect 14 additional arc lamps, taking away the gas lamps which 
will not be required. 


Poutypridd.—The ceremony of laying the foundation 
stone of the South Wales Electrical Power Distribution Company’s 
first large generating station at Pontypridd will be performed by 
Sir Frederick Bramwell on Wednesday next week. 


~ Salford.—The T.C. has resolved that the rates charged 
for cloctricity shall be for lighting, 4d. per unit; and for power, 
1)d. for consumers using over 5,000 units per quarter, and for con- 
sumers not using 5,000 units per quarter, 2d. for the first 1,000 
units and 13d. for the remainder. 

Npain,—La Compania Electrica de la Vega Granadina is 
the name of a company which has recently been formed at Granada 
to establish a large plant to utilise certain avaiiable water power in 
the gc eration of electrical energy for lighting and power purposes. 


Stretford.—The U.D.C. bas applied to the L.G.B. for 
‘auciion to borrow £54,500 for the purpose of electric lighting. At 
the inquiry there was some opposition to the scheme, counsel con- 
tending that the legitimate wants of Stretford could be met by Man- 
chester or the Trafford Park Power Supply Company. 


_ Twickenham.—The U.D.C. has declined an offer of the 
twickenham and Teddington Electric Supply Company to erect 


and maintain 30 500-watt are lamps in public thoroughfares, to 
teplace 72 existing gas lamps, and to burn from dusk till midnight, 
When they would be replaced by 60 25-cp. incandescent lamps. 
‘he inclusive charge quoted was £600 per annum, as compared with 
*-U/ 2s. at present paid for the gas lighting. 


leddington.—The U.D.C. being dissatisfied with the 
Teviscd terms offered by the local gas company for public lighting, 
has 1 solved that steps be taken to utilise the Council’s prov. elec- 
tric lighting order at an early date. 


ELECTRIC TRACTION NOTES. 


Aberdare.—lIt is stated that the B. of T. has declined 
to sanction the scheme of the U.D.C. to construct a five-miles electric 
tramway system. at a cost of £60,000. 


Aberdeen.—A service of electric cars was run on 14th 
inst. from the new dead-end siding in Union Street to the Corpora- 
tion bathing station. 


Bray.—The U.C. has approved of the construction of the 
Bray electric tramways. The line, which will be constructed by the 
General Electric Company, of Ireland, will be a single line on a 
level with the roads in the township, The estimated cost of the 
four miles of line, including the power and other works, is £77,397. 
The gauge will be 5 ft. 3 in. 


Brentford.—We learn that on 15th inst. the portion of 
the L.U.T. tramways between Kew and Hounslow suddenly stopped 
working, and the lights on the cars were extinguished. A delay of 
about an hour and a half was occasioned in the working of the 
trafiic. 


Canterbury.—The Light Railway Commissioners re- 
heard the application by private parties on 16th inst, for sanction 


* for the provision of a light railway between Canterbury and Herne 


Bay. On behalf of the §.-E. and C. Railway Company, it was con- 
tended that this line would come into competition with the rail- 
way, and it was pointed out that the construction of a similar light 
railway in Thanet bad in places seriously reduced the income of 
the company. The Commissioners considered that there was a need 
and a desire by the public for the light railway, and the applica- 
tion was granted. 


Denmark.—A service of electric motor omnibuses is about 
to be established in Copenhagen. The vehicles will be on the 
Lombard-Gerin system, the cars running on the ordinary road, but 
taking the necessary current from an overhead conductor, similar to 
electric tramways. 


Dewsbury and District.—Considerable progress has 
been made with the Yorkshire (Woollen District) Electric Tram- 
ways Company’s scheme. Up to the present operations are con- 
fined to the Borough of Dewsbury, and in Halifax Road metals 
have been laid to the Batley boundary, a distance of nearly a mile. 
A large staff of men is now engaged on Huddersfield Road, along 
which the trams are to run to Ravensthorpe. It is expected that a 
start will be made in a few days with the section to Thornhill. An 
arrangement bas already been come to between the company and 
the Dewsbury Corporation with respect to the supply of energy 
within the borough, but negotiations are still proceeding in regard 
to the supply of energy by the Corporation for the Ravensthorpe 
and Thornhill districts which are outside the borough. In regard 
to Batley, terms are still being discussed for the leasing of the lines 
to the company and the supply of energy by the Corporation. 


Dover.—A Light Railways Inquiry was held last week 
into the proposal by private parties to extend the Dover electric 
tramways into the country in the direction of Kearsney Abbey, and 
also along the East Cliff towards the holiday resort of St. Margaret’s. 
Mr. Dickens, K.C., for the promoters, declared that with the con- 
struction of these tramways and the completion of the great national 
and commercial harbours Dover would develop enormously, and 
become not only one of the most important, but also the most 
attractive town along the coast. It was announced that the scheme 
would cost over £60,000, and it was supported by practically all the 
public bodies in the town and district. The Commissioners 
announced their intention to recommend the Board of Trade to 
sanction the schemes almost in their entirety. 


Hudderstield,—The Tramways Committee have resolved 
that the next 10 electric cars now being constructed shall be seated 
with cane. 

For the 12 months ended March 31st, 1902, the receipts of the 
electric tramways amounted to £27,371, or 10°64d. per mile. The 
total expenditure for the same period was £33,157, including 
£5,316 for depreciation and £12,773 16s. interest and sinking fund, 
or 12°89d. per mile, showing a deficit of £5,775. The Finance 
Committee have made provision for a 3d. rate towards meeting the 
deficiency in the revenue account. 


Jarrow.—A special report has been submitted by the 
Town Improvements Committee regarding the proposed electric 
tram service between Jarrow and South Shields. The Committee 
had considered a plan showing the mode of construction and the 
materials to be used by the B.E.T. Co., and recommended that the 
town clerk give notice to the company and to the B. of T. that the 
Council intended to object to the said mode of construction as 
shown on the plan. 


Johnstone.—Mr. Murphy, having about completed his 
arrangements for the Johnstone and Paisley electric tramway 
scheme, will shortly submit plans to the local authoritics. 


Liverpoo].—The widening of Renshaw Street, a street 
forming part of the main north and south end tram routes, made it 
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desirable that the tramway track and overhead equipment should 
be re-set, in keeping with the widened roadway. It was thought 
that the work of relaying would require a week; but very ample 
provision was made for dealing with the track and overhead gear, 
and one Wednesday morning the traffic was diverted from the 
section and the work of reconstruction began. It was carried on 
night and day, and by the Saturday morning following the double 
track had been re-laid, the overhead equipment re-fixed, and 
everything finished off to admit of traffic being resumed. Some 
250 yards of the street were relaid. The track work was carried 
out by the engineering department of the city, under the super- 
vision of Mr. J. A. Brodie, city engineer, and the overhead work by 
the tramways maintenance staff, under the direction of Mr.C. R. 
Bellamy, general manager of the tramways. 


Croydon.—The Croydon and District Electric Tramways 
Bill passed: second reading in the Commons on Tuesday after a 
brief discussion. 


L.C.C.—At Tuesday’s meeting the Parliamentary Com- 
mittee announced having been informed that it was improbable 
that the work of reconstructing the tramways between West- 
minster Bridge and Tooting would be completed within the 
two years ending January 1st, 1903, prescribed by the Council’s 
Act of 1900. Every effort had been made to expedite the work, 
but, owing to circumstances which would cause delay, it appeared 
to be clear that a short extension of time would be necessary to 
finish the work. As the matter was one of emergency, the Council 
resolved to endeavour to seek an extension of time for one year. 


Manchester.—On Saturday morning another electric 
tram route was opened by the Manchester T.C. It tapsa very big 
district lying between Oxford Street and Stockport Road. It is 
expected that when the whole system is complete, the Corpora- 
tion will go into the question of equalising fares and putting every 
district on the same basis. 


Padua,—The Contract "Journal says that the wuni- 
cipality are about to lay down plant, and convert the trams for elec- 
tric traction, at a cost of £152,000. 


Redruth.—The ceremony of cutting the first sod on the 
new tramway was performed last week by the wife of Mr. P. 8. 
Hanning, the electrical engineer in charge. 


Teddington.—In the dispute between the U.D.C. and 
the L.U.T., the company has threatened to ask the Board of Trade 
to arbitrate if the Council persist in their refusal to pass the plans 
for the local authorised tramways. The Council insist on all plans 
being submitted, and the work undertaken as a whole, and the 
company have so far met the Council as to deposit completed plans 
afresh, 


Warrington.—On Thursday of last week, the first 
route cu the new electric car system was inspected by Colonel Von 
Donop, and Mr. A. P. Trotter, B. vf T. inspectors. 


Wolverhampton.— Our local correspondent says :— 
“During the past few days there has been revealed another move- 
ment in connection with the Lorain system of surface: contact 
traction that has evoked considerable hostile comment. On 
Friday in last week the road at the Five-ways was, after the Lorain 
boxes had been laid, again taken ‘up’ for a space of a yard or 
more, making it exceedingly awkward for traffic and pedestrians. 
It appears that this inconvenience was the outcome of another 
afterthought. Bexes were being inserted at the side of each rail to 
catch surface water, though why they could not have been laid when 
the other work was done is a mystery. If, as is stated, similar 
steps are to be taken along the whole track, then we are certainly 
far from the time when the streets will be clear of the great army of 
navvies. 

There is going to be, it seems, some difliculty in respect 
to the cars; at present there are in the Cleveland Road depét a 
dozen vehicles, but the electrical equipments for the majority of 
them have not yet arrived from America. It is hoped, however, 
that by the end of the month the Lorain Company will have at 
least eight or nine cars thoroughly equipped for the conveyance of 
passengers by the time a ‘ permit’ is given for the icarsto run. The 
line in Bilston Street and Piper’s Row being now electrically 
equipped with the Lorain boxes, and connected with the 
supply cables, no time has been lost in testing the workmanship 
of the installation. A gang of wen cleared the rails on Saturday 
of the layer of dirt by which they were hidden, and the track 
was swept and generally got in running order. 

On Monday morning one of the single-deck cars left the 
depot in Cleveland Road, carrying Ald. Craddock (chair- 
man of the Tramways Committee pro tem), Mr. Shawfield 
(borough electrical engineer), and Mr. Wetmore (Lorain 
Steel Company). Arriving at the junction of Bilston Street, 
the car reversed, and successfully negotiating the points, entered 
that thoroughfare. It was run up and down both tracks several 
times, and everything, it is stated, seemed to be found in proper 
order. With a view to getting the line into a thorough working state, 
the car runs over it daily, and as fast as the track is completed the 
distance tested will be increased. By this means it is hoped to get 
the line in perfect condition for the inspection by Col. Yorke, 
which will take place immediately the present section is com- 
pleted—it is hoped on Monday next.” 


TELEGRAPH AND TELEPHONE NOTES 


Hull Telephones.—The Postmaster-General decided to 
grant a telephone license to the Corporation upon certain conditions, 
but these conditions were fully discussed, and it was agreed to 
continue the negotiations with the National Telephone Company 
ew were opened some time ago with the view of acquiring their 
system. 


Manchester Telephones.—The Dispatch says that it is 
probable that the Bill for establishing a joint telephones board for 
the Manchester telephone area will not be proceeded with any 
further during the present session. 


Melbourne Telegraph Rates.—A Melbourne corre- 
spondent of the /inancial News says that the Postmaster-General 
estimates that the Department will lose £45,000 revenue per annum 
if the proposals of stockbrokers in connection with the uniform 
telegraph rates, that eight words should be allowed free for name, 
address, and signature, are entertained. 


Telegraphic Interruptions and Repairs :— 
CaBLEs, INTERRUPTED, REPAIRED, 


Latakia-Cyprus .. ne «o ee ee -- June 20, 1899 ., ee 
Alexandria-Laruaca .. ne as . -- Jan. 19,1902 .,. Se 
Assab-Massowah 35 -» March 17, 1902.. a 
Cayenne-Pinheiro ne - March 8, 1902 .. April 10. 
Zanzibar-Mombassa .. -. March 13, 1902.. ee 
Suakin-Djedda .. oo . April 16, 1902 .. ee 


LANDLINES :— 
“ Via Hanekin” on Persian territory .. -- Feb, 24,1900 .. ee 
Communication with Baranquilla and Cartagena Dec. 8,1900 .. ae 
Guanta-Barcelona ne oe - -.» March 17, 1902 .. ee 
Berlin-Versovic .. ‘i _ as ‘ -» March 31, 1902.. SF 
Barcelona-Ciudad Bolivar .. ee .. March 6, 1902 .. 


The Report on Cable Communications.—A Blue- 
book [Cd. 1056} of 84 pages was issued last week containing the 
report of the Inter-Departmental Committee on Cable Communica- 
tions, and we are indebted to the 7'imes for the following summary 
of the contents. Two reports were made by the Committee. The 
fact that the International Telegraph Conference was expected to 
meet during the Spring rendered necessary the presentation of an 
interim report dealing with the question of the Indian rate. It 
also rendered it necessary to discuss at some length certain pro- 
visions of the international service regulations and the advantages 
and disadvantages derived by this country from adherence to the 
convention. The Committee’s first report has already been 
mentioned in our columns. The second report covers the 
following points:—(1) The present system of telegraphic communi- 
cation, and in what respects it requires to be supplemented; (2) 
the relations between private cable companies and Imperial, Indian 
and Colonial Governments, the amount of control exercised by those 
Governments, and the policy to be pursued in future ; and (3) the 
existing rates, how far they are fair and reasonable, and how any 
reduction is to be effected. The principal recommendations and 
conclusions of the Committee are summarised as follows :— 


1. In view of the probability of cable cutting, a variety of alternative routes 
should be provided wherever itis essential to secure telegraphic communication 
in time of war. 

2. Appreciable, but not paramount, value should be attached to the pro- 
vision of ‘‘all-British” routes. very important Colony or naval base should 
be connected to this country by one cable touching only on British territory 
or on the teiritory of some friendly neutral. After this there should be as many 
alternative cables as possible following commercial routes. 

3. We recommend the construction of :—(a) A cable connecting either Rodri- 
guez and Ceylon, Cocos-Keeling and Ceylon, or Cocos-Keeling and Singapore. 
(>) A landline connecting the Straits Settlements and Burma. (c) An “all-British ” 
cable to St. Lucia, to be commenced as soon as the state of cable enterprise in 
the West Indies permits. 

(4) While landlines are cheaper to construct and maintain than submarine 
cables, it is, in certain cases, essential, on strategic grounds, that the former 
should not be permitted to drive the latter out of the field of competition. 

5. We are aware of no power of controlling cable companies possessed by 
the State besides the following:—(a) The-power to make stipulations when 
granting a subsidy or guarantee. (») The power to employ public funds in 
competing or encouraging competition with private enterprise. (c) The power 
to grant or withhold general facilities. (d) The power to grant or withhold 
Government messages and unrouted telegrams. (e) The power to grant or 
withhold landing rights. 

6. The possible advantage of giving guarantees of minimum revenue in place 
of subsidies should be considered. 

7. No direct pecuniary return should be demanded for landing rights. The 
concessions should, however, be regarded as a check on any marked unreason- 
ableness. 

8. The normal policy of this country and its dependencies should be to 
encourage “ free trade in cables.”” Exceptions should only be made to this rule 
on the ground of national, and not private, interests. 

9. We recommend that the Cables (Landing Rights) Committee should be 
strengthened, and that its functions should be enlarged so as to include the 
consideration of all questions relating to cables, that it should be entitled 
“The Cables Committce,” and that it should report direct to the Treasury, the 
Board of Trade being relieved of its present responsibilities with regard to 
cables. 

10. We are strongly opposed to the general purchase of cables by the State. 

11. Weare not prepared to say that any of the existing rates are excessive, 
with the exception of those to the Gold Coast and Nigeria. We recommend 
that an attempt should be made to reduce these in connection with the renewal 
of the Eastern Telegraph Companies’ landing rights at Porthcurno in 1903. 

12. We would welcome the introduction of *'* deferred” rates in any case 
where—(a) the time required for postal communication is considerable, and (/)) 
the cables are not fully occupied with ordinary messages, but (c) are sufficiently 
occupied to admit of a real distinction between ordinary and deferred messages, 


The report is signed by Lord Balfour (chairman), Lord London- 
derry, Mr. Hanbury, Lord Hardwicke, Lord Onslow, Major-General 
Sir J. C. Ardagh, and Rear-Admiral R. N. Custance. 


Wireless Telegraphy.—Laffan’s New York agent says 
that the Marconi Company of America has reduced its capital from 
$10,000,000 to $6,500,000. The preferred stock is withdrawn, and 
only ordinary stock will be issued. 
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Telegraph and Telephone Poles.—In the House of 
Commons on 18th inst., Mr. Boscawen drew attention to the incon- 
venience caused in the country districts by the multiplication of 
telegraph and telephone poles along the roads; ‘and asked whether 
the Postmaster-General was aware that there were already in some 
laces two sets of poles belonging to the Post Office telegraphs and a 
!ephone authority respectively, and that these polesoften carried few 
ires, and that in some places a third set of poles would probably be 
erected by a competing telephone authority ; and whether, in such 
cases, the Post Office would allow the various telephone authorities to 
plave their wires on their poles on rental terms, and when the existing 
poles were not strong enough, would undertake to erect poles 

ficiently strong to carry the various sets of wires. Mr. Austen 
Chamberlain, in reply to these questions, said that the Postmaster- 

neral did not think that the cases referred to were numerous, or 
it the poles impeded the traffic. But to meet the wishes of local 
thorities as far as practicable, he would be prepared to consider 
iny particular case the question of allowing his licensees to rent 
res erected on Post Office poles. It would not be desirable that 
ephone authorities should be allowed to place their own wires on 
t Office poles. 


a) 
I 

+ 
té 








ELECTROMOBILE NOTES. 


fhe Motor Car Exhibition.—This exhibition, now 
ng held at the Agricultural Hall, Islington, London, under the 
pices of the Automobile Club, is undoubtedly a great success; 
\ visitors who have seen the previous exhibitions notice at once 
great increase in the number of exhibits, the improvements in 
get-up of the cars, and the more business-like and interesting 
ure of the show. From an electrical point of view, however, the 
w is a disappointing one; as a matter of figures, there are 
ether over 250 complete petrol and steam cars, in comparison 
h only about 30 complete electric cars. 
le steam car is more in evidence than in any other previous 
ibition in London ; the petrol cars are made of greater power 
variety than in last year’s show; but the electric cars show no 
rease in number, and barely any progress. 
Ir. Northey, manager of the Electric Motive Force Company, 
ited, has an interesting and quite new electric brougham, one 
ure of which is the driving of the live back axle by one motor 
1 with its axle longitudinal with the carriage, and geared with 
m and pinion. He also shows a method of actuating the 
troiler by moving the steering-wheel backwards or forwards, 
lst it is still available for steering; but this idea was first 
ight out by Dr. A. A. Common, F.R.S., who, indeed, patented a 
ilar appliance. Mr. Northey has introduced some improvements ; 
controler is fixed at the top of the dash-board, and is in plain 
it, and readily accessible, whilst he has a locking device. 
‘Ir. Oppenheimer has a selection of his electric carriages, and in 
acdition shows some specimens of his latest type of storage battery 
ery thin pasted plate electrodes, having perforated sheet ebonite 
ators, and being kept together by means of ebonite bolts 
ing at right angles through all the plates so as to clamp them. 
‘he City and Suburban Electric Carriage Company, Limited, 
| the Electric Landaulet Company, Limited, have a very good 
w indeed of over a dozen carriages, but whilst they are evidently 
ing great favour with purchasers as being well finished and 
fortable, they do not mark any material step in progress, and 
t of the carriages were exhibited in last year’s exhibition. 





he Canadian Vehicle Company are also showing their “ Still” : 


carriages ; one, a sporting dog cart, is especially new, and made of 
much lighter build than usual, and looks very workmanlike, but here 
again we do not find any special advance in the electrical 
e\uipment. 

The Baker Electrical Company, of America, show one of their 
lisit electric carriages, a Stanhope. L’Accumulator Max (Ruphy et 
Cie), make a good show. This accumulator is interesting as being 
of the built-up or multiple unit cylindrical type, each 
cylinder consisting of a central lead wire surrounded 
by a coating of pasted lead oxide with an envelope of 
asbestos yarn outside to keep the oxide in position. A number 
of such cylinders are placed side by side*and strung in position 
between two strips of lead and thus make one electrode ; a corre- 
sponding number of the cylinders forms the other electrode, and 
the two sets are arranged in combination in an ebonite case to form 
a complete battery. The two sets of cylinders may be made to take 
the place of flat plate electrodes, or may be interspaced to form a 
round kundle or a square, or any shaped group, provided, of course, 
that the two electrodes are quite separated. The output claimed 
for this battery is not so high as is obtained with the simpler form 
f \at pasted plate now used in motor car batteries, and, owing to 
the vreat number of pieces, the cell becomes complex, aud would 
probably be difficult to clean, if necessary, or to repair. The advan- 
tages are not very apparent. 

Messrs. H. W. Van Raden & Co., of Coventry, are in evidence with 

| showing of batteries, charging boards, ignition appliances, &c. 
exhibition closes to-morrow (Saturday evening), and is well 
worthy of a visit by those who are anxious to seejwhat vreat strides 


are now being made in motor car design and manufacture. 








CONTRACTS OPEN AND CLOSED. 


. OPEN. 

\berdeen.—May 7th. A 20-ton electrical overhead 
cra > for the Dee Village electricity works. See “Official Notices 
April 11th, 





Barrow-in-Furness.—May 7th. Arc lamps, columns, 
switch-pillars and sundry materials for the Corporation. See 
“ Official Notices” April 18th. 

Bedford.—May 17th. Fuel economisers for Corpora- 
tion. See “ Official Notices” to-day. 

Bexley.—April 28th. Engines, alternators, and 
dynamos, for the U.D.C. See “ Official Notices”’ March 28th. 

Bury.—May 8th. ~Tramway feeders, conduits, and 
street-work for the Corporation. See “Official Notices” April 18th. 

Cleckheaton.—May 3rd. Direct current motors for the 
U.D.C. See “ Official Notices” April 18th. 

Dartford.—May 10th. 300-Kw. steam dynamo, piping, 
and switchboard instruments; Lancashire boiler, feed pump, «c. 
See “ Official Notices” to-day. 

Dublin.—May 13th. Tenders are being invited by the 
Lighting Committee for the construction of a cast-iron subway 
under the Grand Canal Dock near the Victoria Bridge in connection 
with the municipal electricity supply undertaking. 

Edinburgh.—April 28th. Electricity meters for 12 
months. See “Official Notices ” April 11th. 

Erith.— May 5th. U.D.C. wants offers for “ Free” 
wiring. See “ Official Notices” this week. 

France.—May ist. The French Post and Telegraph 
authorities in Paris are inviting tenders for the supply of 695,000 
porcelain insulators in eight lots. Particulars may be obtained 
from, and tenders are to be sent to, Le Sous Secretariat d’Etat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 

Fulham.—April 29th. Switchboard work for the 
Guardians. See “ Official Notices” April 18th. 

Fulham.—May 5th. One 600-Kw. two-phase steam 
alternator, or Parsons turbo-alternator for the electricity works. 
See “ Official Notices ” April 18th. 

Glasgow.—May 3rd. Electricity meters for one year 
for the Corporation. See “ Official Notices” to-day. 

Glasgow.—May 5th. Motor-driven boosters and switch- 
ing apparatus for the electricity department. See “ Official 
Notices” to-day. 

London.—May sth. The L.C.C. wants tenders for elec- 
tric lighting of the Euston Road fire station. See “ Official 
Notices ” April 18th and to-day. 

London, S.W.—July 31st. The War Office wants ten- 
ders for self-propelled lorry (oil). See ‘ Offizial Notices” to-day. 

Luton.—<April 25th. Distributing mains. See “ Official 
Notices” April 11th. 

Lytham.—April 26th. 300-kw. plant for the elec- 
tricity supply and tramways station, including battery, booster, 
transformers, feeders, mains, arc lampsand posts, &c. See “ Official 
Notices ” April 11th. 

Manstield,—May 1st. Pipework, valves and tanks for 
the electricity works. See “ Official Notices ” April 4th. 


Nelson. — April 28th. Rails, overhead equipment, 
pillars, cable, tramcars, &c. See “ Official Notices” April 11th. 


Oldham.—May 6th. Switchboards (lighting and 
fraction). See “ Official Notices ” April 11th. 


Penang.—April 28th. Boilers, condenser, pumps, pipes, 
steam dynamos and balancer booster, switchboards, batteries, cables, 
junction boxes, arc and glow lumps, posts and accessories, for the 
commissioners of George Town. See our “ Official Notices ” March 
14th. : 

Poplar.—April 29th. Coal conveying plant for the 
Electricity Committee. See “ Official Notices ” to-day. 

Rhyl.—April 28th. The U.I).C. wants tenders for 
wiring the Town Hall. Tenders to the Clerk, Council Offices, 
Clwyd Street. ‘ 

Southwark.—<April 30th. 1,000 incandescent lamps 
(200 v.) for the Council. See “ Official Notices” to-day. 

Stepney.—May ist. Meters and demand indicators for 
the B.C. See “ Official Notices” April 18th. 

Sudbury,—May 1st. Water-tube boiler, pipework, steam 
(lynamos, boosters, batteries, switchboard, mains, station lighting, 
&c. See “ Official Notices ” April 11th. 

Sydney.—May 7th. Messrs. Preece & Cardew, on behalf 
of the Municipal Council, invite tenders for equipment of electricity 
works and sub-stations. Water-tube boilers, three-phase steam 


alternators, battery, motor- generators, stationary transformers, 
switchboards, &c. See “Official Notices” March 21st. 


Trowbridge.—April 30th. The U.D.C. is open to 
receive applications for a lease of its electric lighting powers. 


Tynemouth,—April 30th.. One balancer for the elec- 
tricity works. See “ Official Notices ” to-day. 





| 
| 
| 
| 
| 
: 
} 
{ 





SIU Sears erat seme eens es See 











688 THE ELECTRICAL REVIEW. 


[Vol. 50. No. 1,274, Aprrt 25, 1902. 





West Ham.—May 13th. Two steel chimneys, four 
fans, and engines for induced draught, brickwork, economisers, &c., 
for the Corporation. See “ Official Notices” April 18th. 

West Hartlepool.—April 30th. 200 to 250-Kw. 
engine and dynamo for the electricity works extensions. See 
“ Official Notices ” April 4th. 

Whitby.—April 25th. Meters for the U.D.C. electricity 
department. See “ Official Notices” Apri] 18th. 

Wrexham.—May 3rd. Engine room stores, cables, 
joint boxes, lamps, carbons, &c., for electricity department. See 
* Official Notices ” to-day. 


CLOSED. 


Fulham.—The following is a list of tenders submitted 
to the parish authorities for electric lighting installation work :— 


Contract No. I.—Two 50-kw, SrEAM DyNAMOs AND BoosTERS, 
ALTERNATIVE TENDER No.1, Engineer’s estimate, £1,700. 


Klectric Construction Co. . £1,820 Mavor & Coulson os .. £1,522 
Paterson, Cooper & Co... -. 1,802 General Electric Co. .. -. 1,510 
Lister Electric Manfg.Co. .. 1,792 Laurence, esq & Co. .. -» 1,506 

1,762 Cc rompton & ‘ ke -- 1,506 


British Schuckert ‘Co. eo -- 1,489 


F.A.Glover&Co. ..  .. 1,740 
Bruce Peebles & Co. .. «ee 


Electrical Co., Ltd. 1,737 


Conrract No, II.—BoiLenrs. 


Richardson, W em. & Co. £2,975 
Fr, 


A. Glover & Co. ‘ 2/020 
Riley Bros. oe -- 1,962 
G. H. Woods & Co. me Pr 1,844 
Edwin Danks % Ps -. 1,885 


Davey, Paxman & Co. .. «« Agee 
Tinkers, Ltd. ve ae eo 2,700 


Engineer’s estimate, £1,880. 
Davy Bros., Ltd. .. oe . £1,780 
John Fraser & Son aN 3 1,740 
| Fraser & Fraser .. we -. 1,786 
| Geo. Sinclair + ee a. (ae 
| R. Taylor & Sons, Ltd. .. e- 1,545 
H, & T. Danks, Ltd. (accepted) 1,465 


Conrracr No, I1],—Storace Bartery. Engineer’s estimate, £760. 


Albion Battery Co. ee ee £998 


D.P, Battery Co. oe oe 831 
Tudor Accumulator Co. 823 
Chloride Electric caicgs Co. 815 
Glover & Co. 730 
Vereinigte Filuger & Co., Berlin 705 
Veritys, Ltd. on eo as 697 
Pritchett & Gold . oa ~ 697 
G. H. Woods & Co. ee - 684 
Ashmore, Benson « Co. i. 678 
E.P.S. Co. ‘: ee ee 667 


Edward Lomer oe ee eo 657 


+ G. H. Woods & Co, ee e- «= 641 
Glover & Co. ‘ oe os 635 
G. H. Woods & Co. oe os 624 

| Scott-Ande1son Co. ° ee 620 


Hart Accumulator Co. . oe 615 

Veritys, Ltd. . we oe 

Hart ‘Accumulator ’ 681 

B.P. Traction and Light Co. 
(accepted) 563 


Accumulatoren “Ww. irke, E. 
Schultz hase Germany 510 


Conrract No, IV.—Wi1ninG anp Firrincs, Engineer’s estimate, £2,240. 


South-Western Contracting 


and Maintenence Co. .. £5,348 
Tamplin « Makovski .. -. 4,831 
Jackson Bros. 2 a .. 4,050 
Wenham & W aters 5% .. 8,886 
A. V. Gifkins ae af .. 98,562 
Walter Mossop & Co. .. .. 8,524 
Barlow Bros. ce .. 8,484 
T. L. Hellyar Se Be .. B,469 
T. Scott Anderson 8,400 


H. F. Joel & Co. & Thos. Potter 
and Sons United, Ltd. .. 3,290 


Petry oe ee ° 448 
W. J. Fryer & Co. ee . £2,992 
Lighting Corporation .. -. 2,992 
Tyler & Duncan .. ae -- 2,928 
Wells & Co. oa i .. 2,878 
Buchanan & Curwen .. .. 2,613 
G. H. Woods & Co. me -» Sn 
Hugo Gibson & Co. ae -.- 2,894 
Johnson « Phillips a .- 2,384 
Hugo Gibson & Co. -. 2,343 
Robert Dawson (accepte d) -- 2,250 
Fenton « Barnes -. 2,002 


The Warrington « District 





Lancashire Dy namo & “Motor Mather & Platt .. oe «- 1,480 
Co. -. 1,784 Paterson, Cooper & Co. «. 1,465 
British Schuckert Elec. Co. 1,733 Turner, Atherton & Co. 1,463 
Mather & Platt .. oo See Armstrong, Whitworth «& Co.. 1,463 
Brush Elec. Eng. Co, Lta. : 1,725 Electrical Co., Ltd 1,461 
Ernest Scott «& Mountain, Ltd. 1,712 International Elec. Eng. Co. 1,460 
Bruce Peebles & Co. 1,702 Crompton « Co. .. .. 1,455 
Laurence, Scott & Co. 1,684 Electric Construction Co. 1,446 
J.& H. Gwynne, Ltd. .. 1,675 British Schuckert Co. .. 1,446 
Lancashire Dynamo & Motor International Elec. Eng. Co... 1,445 
Co. 1,670 Royce, Ltd. a 1,428 
Lahmeyer Elec tric Co., i td.. 1,669 Lahmeyer EF Jectric Co. 1,424 
Geipel & Lange .. ° .. 1,667 Sunderland Forge & Eng. Co. 1,422 
Bruce Peebles &Co. .. ee 1,658 Johnson «& Phillips 1,415 
John Fowler & Co. os 1,651 Laurence, Scott & Co. . 1,405 
J. & H. Gwynne, Ltd. .. 1,648 Johnson - Lundell Electric 
Lister Electric Manfg. Co. 1,645 Traction Co. .. os 1,404 
H. von Kramer & Co, .. 1,632 Beavor, Dorling & Co. . 1,397 
Mather & Platt 1,610 Newton Electric W orks, [ td.. 1,392 
Sunderland Forge & E ng. Co. 1,608 G. H. Woods & Co, a -. 1,390 
Lancashire Dynamo & Motor Electric Co., Ltd. 1,387 
Co. ee ee 1,605 Mavor & Coulson. 1,375 
British Schuckert Co. 1,595 Jobnson Lundell Co. 1,365 
Mather & Platt : 1,590 1,347 
Lahmeyer Electric Co.., oe 1,531 Laurence, Se ‘ott &Co. . 1,331 
International Elec. Eng. Co... 1,580 Greenwood & Batley (acce pte d) 1,301 
” . ae -. 1,580 Laurence, Scott & Co. a+ ee 
Electric Construction Co. .. 1,574 James Howden & Co. .. 1,290 
Rosling & Fynn 1,570 Morley Electric Eng. Co. 1,280 
Henry F. Joel & Thos. Potter James Howden «& Co, 1,265 
and Sons ‘ -- 1,567 Bertram Thomas. . 1,244 
Lahmeyer E lectric Co.. 1,567 Crompton & Co. ; -« eee 
W. H. Allen & Co. -. 1,562 International Elec. E ng. Co. .. 4,219 
Warrington District E.L. & P, Greenwood & Batley 1,207 
‘0. ne a a? -- 1,561 Laurence, Scott & Co. .. 1,205 
British Thomson-Houston Co, 1,561 -- ° Ss 1,705 
Laurence, Scott & Co. .. - 1,560 Vauxhall Ironworks Co. 1,200 
Sunderland Forge & Eng. Co. 1,651 James Howden & Co. 1,191 
Laneashire Dynamo « Motor Bertram Thomas ; es 1,146 
Co. ‘ => = ee 1,547 International Elec. Eng.Co... 1,140 
Scott Andersu> i ‘ ee 1,540 Greenwood « Batley ee | 
Laurence, Scott& Co. .. -. 1,539 International Elec. Eng. Co... 13035 
Johnson & Phillips oe ee 1,536 Clayton Engineering Co. 999 


Contract No. I.—Two 50-kw, St 





ALTERNATIVE TENDER No.2. Engineer’s estimate, 1,700. 


EAM DyNnAMOs AND Moror Boostens. 


F, A, Glover & Co, ; . £1,986 British Thomson-Houston Co. £1,546 
Electric Construction Co. 1,896 Turner, Atherton & Co. .. 1,543 
Paterson, Cooper « Co. 1,881 Sunderland Forge « —e Co. 1,536 
British Schuckert Co., — 1,417 Lahmeyer Electric Co.. 1,534 
Lister Electric Manfg. 1,815 Johnson & Phillips 1,506 
Bruce Peebles & Co. 1,802 Laurence,Scott&Co. .. 1,504 
— Dynamo & Motor Electric Construction Co. 1,501 
- ar .- 1,786 Royce, Ltd. ce 1,494 
seanee «& Platt : ; 1,780 Scott Anderson a 1,490 
Laurence, Scott & Co. .. 1,779 British Schuckert Co, .. 1,489 
J. H. Gwynne & Co., Ltd. 1,775 Electrical Co., Ltd. 1,484 
Geipel & Lange .. 1,737 G. H. Woods & Co. 1,481 
Brush Electric Eng. Co. 1,720 International Electric Co. 1,480 
Electrical Co., Ltd. 1,718 Electrical Co., Ltd. 1,474 
Lister E lectric Manfg. Co 0. 1,712 Mather & Platt 1,470 
Bruce Peebles & Co. . 1,702 Laurence, Scott & Co. . 1,466 
Lister Electric Manfg. Co. 1,693 Sunderland F orge « Eng. Co.. 1,461 
John Fowler & Co, 1,686 Laurence, Scott « Co. .. 1,460 
Mavor & Coulson. 1,#85 Mavor & Coulson 1,452 
J. H. Gwynne & Co., Ltda. .. 1,682 British Schuckert Co. 1,446 
Sunderland Forge & Eng. Co. 1,677 Laurence, Scott & Co. .. 1,402 
H. von Kramer & Co. . 1,670 International Electric Co. 1,385 
Lancashire Dynamo «& “Motor Lahmeyer Electric Co. . .. 1,9w4 
Co. : 1,670 Jobnson - Lundell Electric 
British Schuckert Co. 1,658 Traction Co. A ; . 1,870 
Henry F. Joel & Thos. Potter 1 364 
and Sons ea 1,651 Cc rompton &C 0. P .. 1,364 
W.H. Allen & C oO. 1,638 Johnson - Lundell Electric 
Mather & Platt .. 1.685 Traction Co. 1,363 
Lancashire Dynamo & “Motor International Elec. Eng. Co, 1,360 
Co. a 1,635 James Howden & Co. .. 1,345 
Laurence, Scott & Co. .. 1,635 Laurence, Scott & Co. .. 1,840 
Lancashire Dynamo «& Motor 0. 1,627 Newton Electric Works 1,333 
Laurence, Scott « Co. 1,623 James Howden & Co. . 1,295 
Lahmeyer Electric Co., Ltd. .. 1,612 Greenwood & Batley, L td. 1,292 
International Electric Co. .. 1,605 Lahmeyer Electric Co. 1,285 
Armstrong, Whitworth & Co... 1,601 International Elec. Eng. Co. 1,285 
Bruce Peebles & Co. 1,592 Greenwood « Batley, Ltd. 1,278 
Rosling & Fynn .. -. 41,590 Bertram Thomas. 1,275 
Electric Construction Co. -» 1,580 Laurence, Scott « ‘Co. 1,270 
Johnson & Phillips so Agee Morley Electric Eng. Co. 1,240 
Mather & Platt 1,570 Bertram Thomas. . 1,240 
General Electric Co. 1,570 Vauxhall Iron Works Co. 1,235 
Paterson, Cooper « Co. 1,564 International Flec. Eng. Co... 1,230 
Laurence, Scott & Co. .. 1,562 Greenwood & Batley oc lee 
Beaver, Dorling & Co, .. 1,555 James Howden & Co. 1,155 
Crompton & Co, .. oe. 1,558 Clayton Engineering Co. oo AaT 
” ” ae oe -- 1,653 | International Elec. Eng. Co... 1,095 
Warrington & Dis. E.L,&P.Co. 1,546 - 1,065 


F. A. Glover & Co. ‘ -. 8,019 Electric Light & Power Co. 1,963 
Conrracr No, V.—CuHimNry SHart. Engineer’s.estimate, £800, 
Pollard & Brand .. ee .. £1,050 Myles & Warner .. ee -- £790 
W.Neil& Co... es .. 1,000 D. R. Paterson .. ee Se 775 
Robert H. B. Neal ie ere 960 Thomas Bendon .. Ss wa 774 
T. G. Sharpington ‘is os 937 Alphons Custodis Co. .. sy 773 
William Brown .. ot 872 J.Pennington .. a 749 

Meg Bros. & L amplough a. 849 Universal Engineering Co., 

F. G. Minter me ss 849 Nottingham (acce 7 “ 685 
ede Dennis as 820 Danton Lee oe ee 494 
Smith Bros. (Burnley), Ltd. ee 995 


Ayr.—Mr. Hu. Crichton, of Liverpool, has _ received 
another order from the Ayr Corporation to equip six more cars with 
the patent “New London” dry seats. All the cars of this Cor- 
poration are fitted with these seats. 


Blackpool.—Messrs. Ashmore, Benson, Pease & C'o. have 
received the order from the Blackpool Winter Gardens for two 
storage batteries, each consisting of 60 cells. 

Cardiff—The Electrical and Lighting Committee 
received tenders as follows for a switchboard for the central sub- 
station (in the Hayes):—Messrs. Dorman & Smith, £2,225; 
General Electric Company, £1,877; B.T.H. Co., £1,482 10s.; 
Kdison & Swan Co., £2,009; and Messrs. Ferranti, £2,800. The 
B.T.H. Co.’s tender was accepted. 


Falkirk.—The T.C. has placed a contract with Messrs. 
Mavor & Coulson, Limited, for steam dynamos with Belliss engines. 
The amount was £2,480, and £148 for spare armatures—<£2,628. 
The tender of Mr. George Sinclair, Leith, for boilers (£1,378), was 
accepted, and that of the Clay Cross Company at £218 for an 
economiser. 


Hudderstield.—The Corporation has ordered tram rails 
(105 Ibs. per yard) from Bolckow, Vaughan & Co. at £8 7s. 6d. per 
on. 


The borough engineer has also been authorised to purchase a 
quantity of motor and other parts from the Westinghouse Company. 


London.—Srerney. The E.L. Committee has accepted 
the tender: of the British Insulated Wire Company, for cables at 
£14,309. 

Spain.—Messrs. Sautter, Harlé & Co., of Paris, have 
secured a contract from the Spanish War authorities, for the supply 
of the plant required for the electric lighting of Fort Mahon. 


Sunderland.—The Corporation electricity department 
has recently accepted tenders as follows :— 

IR. Cables.—Messrs. W. T. Glover & Co., Trafford Park. The other 
tenderers were :—Messrs. Johnson & Phillips; Connolly Bros. ; 
Isidor Frankenburg, Limited ; Union Cable Company ; St. Helens 
Cable Company; Henley’s Cable and Telegraph Company ; India- 
Rubber & Gutta-Percha Works, Silvertown; Western Electric Com- 
pany; Telegraph Manufacturing Company; William Rickard, 
Limited; Liverpool Electric Cable Company; Anchor Cable 
Company. 

CI. Piping, §c.—Messrs. Watson, Gow & Co., Etna Foundry, 
Glasgow. The other tenderers were: Messrs. R. MacLaren & Co., 
Glasgow, and Messrs. Rowland Carr & Co., London, E.C. 

Stoneware Casings.—Contract placed with Messrs. Doulton and 
Company, without competition. 

Machine Tools, §c.—Mr. Thomas Lumsden, Gateshead. The 
other tencerer3 were: George Addy; Atlas Engineering Company ; 
G. Birch & Co.; R. Bowran & Co.; Britannia Engineering 
Company; G. W. Burton; Griffiths & Co.; Clifton & Wardell; 
Cook & Nicholson; Crozier, Stephens & Co.; Easterbrook, Allcard 
and Co. ; John Holyrod & Co. ; Isdale & Farrow ; Newbold Machine 
Company ; Jos. C. Nicholson Tool Company : Noble & Lund ; 
Pitt Yorkshire Machine Company; Pollock & McNab; Thomas 
Proctor & Son; A. A. Rickaby; T. Robinson & Son; Selig, 
Sonnenthal & Co.; James Spenser & Co. ; Tangye Tool Company 
and Ward Haggas & Smith. 
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The contract for oil for the ensuing 12 months has been placed 
with the Vacuum Oil Company, Limited, London, also without 
competition. 

London.—The London County Council has received 
tenders from nine firms, representing a total of 23 offers, for the 
supply of 100 double-decked, double-bogie, electrically-equipped 
cats for the Westminster—Tooting tramways and two other lines. 
The following is a list of the lowest tenders submitted by each 


firm 


| 
| . 
Price 


Thursday, May 1Ist.—At 5 p.m. Royal Institution of Great Britain. 


Annual meeting. 


At8pm. Institution of Electrical Engineers. Extra 
meeting to be held at the Institution of Civil Engi- 
neers, when Mr. S. G. Brown’s paper on “‘ Automatic 
Relay Translation for Long Submarine Cables” will 
be read, and a demonstration of the working of the 
author’s apparatus will be given. 





Proposed sub-contractors. 








Name for 190 Period for __ aaa eae ad Sl Ee ie = 
cars. | | Truck. Body. Plough. Equipment and motors. 
British Electric Car Com- None .. ee oe Pa None. 


£ j 
B homson-Houston 65,880 , 36 weeks Brush Company, or 
( ny. | The European McGuire 
| Manufacturing Com- 
pany. 
Brill Co., Philadelphia. 


uternative) 70,330 | 36s, 


| 
B Lilectric Car Com- — 69,994 | ae None .. 


D err & Co.(accepted) 71,754 {24 ,, | Brill Co. 

\ Brothers .. ae 71,802 |} 82 ,, Brush Company .. 
alternative) 71,102} 82 ,, | Do. 

$s « Halske -- | 78,704) 32 ,, Do. 

B h Westinghouse 177,252; 33 ,, Do. 
« and Manufac- | 
Company. | 

B lectrical Engineer- 78,380 | 39 _,, None .. ee 


mpany. 
br schuckert Electric | 81,506! 70 ,, 
( iny. | 
Got 1 Lindner, Halle, 83,500 48 ,, 


ny. 


| BrillCo. .. ee oe 
( Tender incomplete.) 


| 


pany 


G. F, Milnes «& Co. 

None .. 

Electric Railway « Tram- 
way Carriage Works 

Milnes & Co. 

Do. 
: Do. 

Milnes & Co., Brush Com- 
pany, or British Electric 
Car Compan 

None .. eo 


Milnes & Co. oe ee 


J. G. White and Co. None. 


London 
Do. British Thomson-Houston 
Company. 
Do. English Electric Manu- 


facturing Company. 

Electricité et Hydraulique, | Electricité et Hydraulique 
Charleroi, Belgium and British Thomson- 

Houston Company. 


Do. | Hlectricité et Hydraulique. 
None .. oe oe «- | None. 
White & Co, m eo None. 
None .. ee oe oe Noue. 
White & Co. ee oe None. 


vle 


Highways Committee, in reporting on the tenders at a 
g of the County Council on Tuesday, stated that they had 
xamined by Prof. Kennedy. The consulting engineer, whose 
was shared by the tramway manager and the electrical 
‘r, was of opinion that the best make of truck offered was 
f the J. G. Brill Company; that the best makers of car 
were Messrs. Milnes and the Electric Railway and 
e Works; that the plough should be that of Messrs. J. G. 
& Co. (the contractors for the conduits); that as regards 
and axles, there was no special difference between those 
ed in the various tenders; and that for the electrical equip- 
ind motors, those of Messrs. Dick, Kerr & Co. were the best, 


ir motors were the most powerful and gave better accelera- 


ian any others. The two lowest tenders which provided for 
vee parts essential to the efficiency of the service were those of 


Friday, May 2nd.—At 8 p.m. Institution of Junior Engineers at 
the Westminster Palace Hotel. Paper on ‘Some 
Factors in Colonial Railway Construction,” by Mr. L. H. 


Rugg. 


Monday May 5th.—At 7.30 p.m. Society of Engineers. Meeting 


at the Royal United Service Institution. 








THE PROGRESS OF “VANDALISM AND 
VULGARITY.” 


the | ritish Thomson-Houston Company and Messrs. Dick, Kerr and 
Company. The motors of the latter were, however, so much more 
cliective, that Prof. Kennedy considered them worth more than the 
dificrcnce in price which amounted to about £7 per motor, whilst 
at same time the company were prepared to deliver all the 
‘urs within 24 weeks instead of the 36 weeks specified by the other 
firm. The difference in time of delivery was somewhat important, 
having regard to the desirability of the tramways being worked by 
cleciric traction at the earliest possible time, and the committee 
were therefore of opinion that the tender of Messrs. Dick, Kerr and 
any should be accepted, the whole of the work, except the 
truc\s, being of British manufacture. A recommendation to this 
ellect was adopted without discussion. 








FORTHCOMING EVENTS. 


Friday, April 25th—At 5 p.m. Physical Society. Meeting in the 
rooms of the Chemical Society. Papers on “An 
Exhibition of a Mechanical Break for Induction 
Coils,” by Dr. Dawson Turner, and “ A Temperature 
Indicator for use with Platinum Thermometers, in 
which Readings are Automatically Reduced to the 
Gas-Scale,” by R. S. Whipple. 


Salirday, April 26th.—At 9.15 am. Institution of Electrical Engi- 
neers (Students’ Section). Visit to the works of 
Messrs. Easton & Co., Erith. 

Wednesday, April 30th.— At 7.30 p.m. Institution of Electrical 
Engineers (Students’ Section). Meeting at 28, Vic- 
toria Street, Westminster. Paper on “The Electro- 
Deposition of Metals,” by Mr. R. Smith. 

Thursday, May 1st.—At 8 p.m. Civil and Mechanical Engineers’ 
Society. Meeting at St. Ermin’s Hotel, Westminster. 
Paper by J. R. Bell on ‘Permissible Unit Stresses in 
Railway Girders.” 

At 8.30 p.m. Rontgen Society. Meeting at 20, Hanover 
Square. Discussion by Mr. E. Payne on “The Rela- 
tion between X Rays and Allied Phenomena in Light 
and Electricity.” 





Here we have the latest definition of a modern electric tramway, 
according to the views of some of our enlightened members of 
Parliament. The County Council proposal to run an electric tram- 
way along the Victoria Embankment was discussed in the Commons 
the other afternoon, and the terms in which members referred to 
it might be likened to the language used by pro-Boers when “slating” 
the Colonial Secretary. To run a tramway along thig ‘ popular 
boulevard ” would be “‘ vandalism and vulgarity,” said one speaker ; 
the “grossest vandalism,” added another. Others, presumably, 
fearful that their cabs would not get them to the Commons quite 
speedily enough, suggested that if tramcars were allowed to take 
up part of the space of the Embankment, “it would simply drive 
the large number of vehicles which now used that thorough- 
fare into the Strand, and so increase the congestion of traffic 
there.” It is not the proposal of the L.C.C., as we under- 
stand it, to use the trolley system at this particular point, 
but Mr. Boulnois said in his diatribe that “the beauty of the 
Embankment would be greatly discounted by the overhead wires.” 
In view of the conduit attitude of the L.C.C. that statement is 
beside the point. Even were it apropos we should be obliged to differ 
from the hon. gentleman’s opinion, and if our readers will trouble 
themselves to refer to the ExEectrican Review for August 2nd, 
1895, they will find two pictures, one of the Embankment without 
cars and the other ith, and on the trolley system too. 


What we said then we say now, that «an electric tramway such as 


that would not interfere in the slightest degree with the beauty of 
the surroundings. And as regards its effect upon the volume of 
traffic, this is hardly worth discussing, for there is always room 
enough and to spare for the Embankment vehicular traffic. The 
opposition seems to be aimed at tramways as such, and to be 
based upon a misapprehension of the trend of modern progress iu 
street locomotion. It is not often that we have the privilege of 
being in agreement with Mr. John Burns, of Battersea, but we must 
confess that the remarks he has made on this occasion meet our 
own views almost exactly. He said that the width of the Fmbank- 
ment made it most suitable fora tramway. The County Council 
would adopt the noiseless conduit system of electric traction, and 
would not disfigure the Embankment by overhead wires. ‘his 
deprived the hon. member for Marylebone of one of his arguments 
on xsthetic grounds. he addition of an Embankment line of tram- 
ways to those the County Council had already acquired would 
facilitate the enjoyment by the people of the pleasures of the 
Embankment. ‘I'he objections to this line were simply based on 
the old-fashioned prejudice against tramways and the view that 
they were a nuisance. The proper body for determining whether 
there should be this connection between Westminster and Black- 
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friars was the popular body elected for the purpose, and both Pro- 
gressive and Moderate members of the Council were in favour of the 
scheme. The rails might be laid on each side or in the centre of 
the roadway and ample space would be left for other traffic. It 
was a hoon London had asked for for many years, and he hoped 
the House would concede it. 

Sir J. Dickson Poynder was of opinion that the line along the 
Embankment would be a useful means of connecting the northern 
and southern systems of tramway service for London. He asked 
the House to look at the proposal from this large and general, and 
not merely from the local, point of view. Mr. Macdona hoped the 
day would come when the north and south would be joined 
together, and this would be the connecting link between them. 
The House afterwards went to a division, and the instruction to 
omit the tramway from the L.C.C. Bill was rejected by 178 votes 
to 159—a majority of 19. 

We are not concerned at the moment with the question of — 


whether this tramway, as a separate section, running, as someone 


said, “from nowhere to nowhere,” would be a remunerative 
undertaking. What we object to is the absurdity of the arguments’ 
of those whose prejudice leads them to oppose the tramway 
at all costs merely because it is a tramway, and who place 
the xsthetic consideration above that of practical utility. At the 
same time, there is no doubt that the section would be of real value 
in connection with the Council’s proposals to link up the tram 
services of the North and South of London by means of a shallow 
subway. 








NOTES. 


Mr, Dawson on Electric Traction,—On Tuesday, April 
15th, Mr. Philip Dawson read by special request a paper on “ Electric 
Traction” before the Gloucester Engineering Society at the 
Municipal School, Gloucester. Mr. Hamilton Kilgour, borough 
electrical engineer of Cheltenham, and the President of the Society, 
was in the chair, being supported by Alderman Bland, Mayor of 
Gloucester, and Alderman Norman, Chairman of the Electric Light 
Commitiee of Cheltenham, the Town Clerk and City Engineer of 
Gloucester, besides several other members of the Gloucester Cor- 
poration who were also present. The paper dealt with a broad 
aspect of the subject, showing that England, although at one time 
behind the times, had in recent years made very good progress. 
There were 1,252 miles of electric tramways and railways in 
operation, 846 miles in construction, and 1,348 miles had been 
authorised. The total capital invested at the end of last year was 
approximately £51,000,000, while the amount invested in power 
distribution schemes was not far from £20,000,000. If they compared 
greater New York with greater London, the former was far ahead 
as regards traction facilities. New York, with a smaller population, 
had nearly three times as much power installed for traction and 
power purposes. Mr. Dawson briefly described the chief systems 
on which electric tramways were operated—viz., the overhead, 
conduit, and surface contact systems, pointing out the advantages 
and disadvantages of each. He briefly enumerated the various 
systems and different conditions under which they should be used, 
described the various systems of continuous and _ polyphase 
power stations, and examined the conditions that govern the choice 
of system. In conclusion, he made some remarks on long-distance 
lines, and stated that he was of opinion that until it could be 
satisfactorily shown that electricity would reduce the working 
expenses and increase the receipts, it was certain that none of the 
large railway companies would adopt it for long-distance travelling, 
and that at the present moment traction engineers were not 
prepared to equip long-distance lines. The matter was quite 
different as regards urban and suburban lines, which required 
immediate attention; here the traffic was ready-made, and could 
only be satisfactorily dealt with by means of electrical haulage. 
The lecture was illustrated by numerous lantern slides and samples 
which had been kindly lent by several of the large manufacturers, 
and was listened to with great interest. A discussion took place, in 
whicha large number of the members took part. The proceedings 
were closed by Mr. Hamilton Kilgour proposing a vote of thanks, 
and stating that Mr. Philip Dawson had specially come down from 
London, and that he was very glad of the opportunity to thank him 
for his interesting paper. No one was better suited to talk on this 
subject from a practical as well as a theoretical point of view. Mr. 
Dawson had been connected with electric traction ever since its 
inception, having built the Bristol electric tramways, which they 
all knew, and put up within the last 10 years nearly a quarter of a 
million horse-power of station work, and equipped over 1,000 miles 
of electric tramways. 


Institution of Electrical Engineers (Dublin Section), 

At the meeting on the 17th inst., the chairman, Prof. W. F. 
Barrett, F.R.S., announced the following nominations for the 
Committee for the ensuing session: —Chairman, J. W. Towle. 
Vice-Chairmen, F. Gill, Prof. W. F. Barrett, F.R.S.,.W. Brew, W. 
Brown, A. T. Kinsey, H. Luttrel-Elward, G. P. Pilditch, A. E. 
Porte, P. S. Sheardown, W. Tatlow, Prof. W. E. Thrift. 


Royal Society —Among the papers down for reading 
yesterday, Thursday, were the following :—Dr. A. D. Waller, F.R.S , 
on “Skin Currents: Part III.—The Human Skin.” J. E. Cullum, 
on “ Absolute Magnetic Observations at the Valencia Observatory 
(Cahirciveen, Co. Kerry), 1899, 1900, and 1901.” 


Coronation Supply.—Further replies to our questions 
are as follows :— ‘ 
Lineoln.—Mr. 8. Clegg: (1) Plenty of spare plant. (2) Probably 

24d. per unit. (3) No. (4) Most probably. 

Hastings.—Mr. L. Andrews: Demand indicators of consumers 
requiring extra current for illuminations to be disconnected ; 
supply-therefore 14d. per unit. 

Keighley.—Mr. J. M. Smyth: (1) Plenty of spare plant. (2) Not 
decided. (3) No. (4) Municipal buildings, yes. Public meeting 
to be held shortly. 

Bournemouth.—Mr. E. L. Ingram: (2) 1d. per 8-c.p. lamp per 
night. (3) Energy will be taken direct from company’s fuse- 
box, and not registered by meter. (4) Company’s offices, 
probably. 

Electrical Power Distribution Company’s stations at Lewes, 
Gateshead, Durham, Weston-super-Mare, Penarth, Sutton, 
Hertford, and Barnet ; maximum demand indicators to be 
ignored in June. 


The British Electrical Superannuation Fund,— 
We have received a copy of the annual report and statement of 
accounts of the above fund from Mr. W. G. Bond, the secretary, 
also an account of the proceedings at the annual meeting, which 
was held at Donington House on March 31st, Sir C. 8. Rivers- 
Wilson presiding. The fund, which was established as from July 
1st, 1900, by deed of trust dated November 15th, 1900, came into 
active operation early in December of that year, and at once received 
satisfactory support from the salaried staff of the B.E.T. At the end 
of 1901 the membership of the fund was as shown in the state- 
ment below, and has since been increased by the usual monthly 
additions. 

MEMBERSHIP OF FunD at END or 1901. 
B.E.T. Assoc. Cos 

Members joining from B.E.T. and associated companies 

and approved by managing trustees to December 3lst, 
MODE Sarre tas tee ce eee nese ba ey se RE 10 

Members who have left the fund oe oe oe oe G6 _ 


Net membership .. as ae is, Ha 10 
Total He i 81 


As soon as the fund was in proper working order, the several 
associated companies of the B.E.T. were invited to join, and 
by the end of 1901 29 companies and undertakings had come 
into the scheme. Membership of the fund is now obligatory 
upon all who are between the ages of 18 and 45 at the time 
they join the salaried staff of the 29 companies mentioned, 
except in the case of the Taunton Company, in which company 
membership will not be compulsory until the beginning of April. 
The report says that “The inauguration of the fund attracted con- 
siderable attention in the electrical press, and many inquiries were 
received with regard to it from companies and firms outside the 
B.E.T. organisation. Although full information was, of course, 
given to all inquirers, there has been no further endeavour to bring 
in these undertakings as contributing companies, as it was felt that 
the many advantages of the scheme would be better appreciated 
when it was possivle to submit a report and statement of accounts. 
The scheme, as the members are aware, has been drawn up with a 
view to the admission of companies venerally, and there is every 
reason to anticipate that the fund will in due time receive the 
adhesion of many electric manufacturing, electric lighting and 
electric tramway undertakings which have found it difticult, owing 
to limited numbers and similar reasons, to make proper provision 
for the old age of their salaried staff.” 


Electrical Contractors’ Association (Northern 
Section).—A mecting of delegates from the various local associa- 
tions affiliated with the above association was held at Liverpool on 
Saturday last, the following towns being represented :—Liverpool, 
Manchester, Leeds, Newcastle-on-Tyne, Sunderland, Bradford, 
Ashton-under-Lyme, West Hartlepool, Bolton, &c. Qn the motion 
of Mr. Beilby (West Hartlepool), seconded by Mr. Steinthal (Man- 
chester), it was unanimously decided to join the “ National Associa- 
tion of Electrical Contractors.” The following were elected as 
delegates to the Central Board of this Association :—Mr. Steinthal 
(Manchester), Mr. Cross. (Newcastle-on-Tyne), Mr. McDermott 
(Manchester), Mr. Harford (Liverpool). Commenting on several 
complaints as to the unfair trading in electrical accessories, fittings, 
and plant carried on by some of the Municipal Councils, the Presi- 
dent, Mr. Henry Bland (Newcastle-on-Tyne), pointed out that such 
abuses were never meant to be employed by Councils holding 
monopoly rights under Parliamentary powers. He defied any 
individual to carry on a business, paying rates, rents, office staff 
and expenses, in an honourable manner at such prices as were quoted 
by these corporate bodies, who did not detail the above expenses 
fairly in their returns to ratepayers of such transactions. He 
advocated opening the eyes of the ratepayers to the loss inflicted 
on them, and alliance with kindred bodies and Chambers of 
Commerce, to protest, and, if possible, prevent such injustice to 
a section of ratepayers, who had at least the right to honest treat- 
ment. 


The. Patents Bill.—The Zimes says that Mr. Joseph 
Lawrence has given notice of the following amendment for the 
second reading stage of the Patent Law Amendment Bill :—“ That 
no Bill dealing with the amendment of the patent law will be 
satisfactory which does not provide for the removal of the advan- 
tages which foreign inventors and manufacturers possess over British 
inventors and manufacturers by reason of the inequalities between 
the patent laws of Great Britain and those of ithe leading Conti- 
nental nations.” 
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Artificial Gems.—Several of these are to be found in 
an article in the St. James’s Gazette of April 19th, on “ Diamond 
Making.” They are of the writer’s own manufacture entirely. 
Describing the inevitable “harnessing” of Niagara, the writer has 
the brilliant idea of sizing up the installation as follows:—‘ The 
entire apparatus, including generators, exciters, transformers, rotary 
converters and motors, aggregates 150,00) u.p. ‘Truly it was no 
small matter to tame Niagara for man’s own use.” There are great 
possibilities in this method of computation, whiclt is worthy of its 
American subject. Further on the manufacture of carborundum is 
dealt with, and gives occasion to the following amazing state- 
ment :—‘ When the furnace is full, the electric current is turned on, 
aud a pressure of 1,000 u.P. of energy is applied and transformed into 
it by its impact with the solid mass of coke.” The measurement 
the pressure of energy in terms of horse-power is absolutely new 

us, and taken together with the impact of the said pressure 
ith a mass of coke forms a momentum of overwhelming de- 
ngement. 


The Tramears for London County Council.— As 
entioned in our “Contracts Closed” to-day, on the recommenda- 
m of Dr. A. B. W. Kennedy, subsequently confirmed by the High- 
ays Committee, the London County Council on Tuesday last 
cided to place the order for the first rolling stock, comprising 100 
rs, with Messrs. Dick, Kerr & Co. Nine firms tendered for the 
wrk and submitted altogether something like 23 tenders. There 
3 naturally keen competition, the prices ranging from £65,000 to 
mething over £80,000 ; it being noteworthy that several of the 
‘rman tenders were among the highest submitted. Onaccount of 
> system being a conduit one, there are certain modifications in 
e car from the trolley type. Obviously the chief difference arises 
the introduction of a plough contact, the one adopted being 
own as J. G. White’s, which is identical with the form of 
ugh designed by Mr. Connett for the Paris conduit system. The 
oe of car will bear considerable resemblance to what is known as 
> “Preston ” pattern, which has been supplied by Dick, Kerrand 
. to many of the tramway systems in this country. It will be 
membered that this design embraces new features in tramcar 
nstruction, giving greater space in the interior and slightly 
reasing the seating capacity on the outside. The reversed stair- 
e has much to recommend it, and has become distinctly popular 
th tramway authorities. The seating capacity of the new L.C.C. 
rs will be 66 passengers, 28 inside and 38 outside ; the total length 
rall will be 33 ft. 6 in. The frame of the car will be so arranged 
to accommodate on each side two large fixed windows in the 
itre, and four end windows arranged to lower. Above these 
re will be a line of narrow, ornamental pivotted sashes to 
ow for ventilation; this, we may mention, is a special 
iture of the Preston car. At each end of the car will be 
ite indicator boxes provided with revolving linen screens. 
new feature in the interior of the car will be a glazed 
rtition. The interior woodwork- of the cars will be made of 
artered oak ; the end doors will slide in the usual way, and will 
fitted with the necessary handles, catches, &c. The roof seats 
ll, as already stated, carry 38 passeng -rs, and will be of the 
rden type, with angle iron legs. The cars will be mounted on 
iximum traction bogies by Brill, each bogie carrying one motor. 
ie electrical equipments will be in most respects similar to those 
ially supplied by Dick, Kerr & Co., the notable features connected 
with the motor being the freedom from sparking of the commutator 
ider all conditions of load, and its high efficiency. The tem- 
perature rise will also be well under the specified requirements. 
The cars will be fitted with series-parallel controllers, and there 
will be the usual equipment of emergency switches, lightning 
arresters, hand brake, &c. It will be remembered that the order 
for the electrical generating plant for the County Council system 
vas also placed with Dick, Kerr & Co., Limited. 


Crystal Palace School of Engineering.—Sir John 
Cockburn presidea on 18th inst. at an award of certificates at this 
school. Mr. Leonard Milne, who examined the electrical section, 
reported that the papers of the second term students were above 
the average in merit. The ground covered by the lectures had been 
exiended, and he regarded it as an improvement, since the electrical 
course Was primarily intended to provide that knowledge of electrical 
s‘icnce which was now essential to every engineer. 


Municipal Loans,—The House of Commons Committee 
sit again on Tuesday and Friday last week, and took evidence from 
public works departments and other officials,and from representatives 
'! several municipal bodies. 


Personal.—The Huddersfield Council on 16th inst. 
ucreased the salary of the tramways manager (Mr. H. N. Thomas) 
from £300 to £400 per annum. 

Mr. k. Percy Sellon has just returned from a 10 days’ visit to the 
States, where, of course, he has again studied electrical engineering 
developments. 

Mr. Henry Curphey has been appointed as draughtsman and elec- 
trician in the employ of the Mersey Railway Company, from among 
500 applicants. He had been with the Isle of Man Tramways and 
Electric Power Company, Limited, for a number of years. Mr. 
Joshua Shaw, who formerly managed the Isle of Man 'l’ramways, 

is recently appointed manager of the Mersey Railway Company. 

_ lhe Daily Telegraph says that Mr. Marconi was entertained at 
dinner at the House of Commons on Monday night. 


Lord Kelvin.—The New York correspondent of the 
Times says that the reception given in honour of Lord Kelvin the 
other night by the American Institute of Electrical Engineers, the 
National Academy of Sciénces, and other leading scientific associa- 
tions was a brilliant success. The auditorium of the gymnasium of 
Columbia University, where the reception was held, was crowded. 
Mr. Elihu Thomson, president of the Thomson-Houston Electrical 
Company, Mr. F. B. Crocker, professor of electrical engineering at 
Columbia, Mr. Butler, president of Columbia University, and Mr. 
R. S. Woodward, dean of the School of Pare Science and professor 
of mechanics and mathematical physics at Columbia, all delivered 
addresses eulogising the achievements of Lord Kelvin. When 
Lord Kelvin rose to reply the whole audience rose and cheered him 
enthusiastically for several minutes. He thanked the speakers for 
their kindly references to himself in connection with the laying of 
the Atlantic cable, ‘ but,” he added, “ Americans must never forget, 
as the world will never forget, the name of that great American Cyrus 
Field. Science hasadvanced greatly during the yearalong alllines. One 
of its greatest achievements has been made by Signor Marconi with 
wireless telegraphy. It is a great achievement to have sent a mes- 
sage inland from several hundred miles out at sea in this way, and 
it indicates that the time will come when messages will be sped 
right over the ocean without the use of any intervening wire. But 
still submarine telegraphy will continue to serve us well even with 
wireless telegraphy established as a commercial success.” Lord 
Kelvin then proceeded to review modern scientific events, and paid 
a high tribute to the work done by Mr. Edison in the field of elec- 
tric lighting. Mr. Edison, who was amongst those present, rose 
and bowed his acknowledgments to Lord Kelvin, the audience 
cheering him heartily. Lord Kelvin concluded his speech with a 
reference to the invention which made possible the transmission of 
power at a high voltage, and the “harnessing of Niagara Falls.” 
He predicted that a power plant wovld be established at Niagara 
that would transmit energy at 40,000 volts for a distance of 300 
miles. When Lord Keivin resumed his seat the applause ws pro- 
longed for several minutes, After that hundreds of the distinguished 
audience filed past and shook hands with Lord and Lady Kelvin. 


Three-phase v. Direct in Mining Work.—Before the 
South Staffordshire and East Worcestershire Institute of Mining 
Engineers at Birmingham, on 14th inst., a paper was read on 
“Sparkless Electrical Plant for use in Mines and Ironworks,” con- 
tributed by Mr. J. H. Whittaker, A.M.I.E.E. The author, in 
introducing the subject, remarked that electric power plants for 
colliery work had been very little adopted in this country. The 
power had been applied to surface work and surface lighting, and 
for lighting the pit bottom and underzround engine rooms, but 
beyond that little had been done in the way of taking the current 
into the workings, probably on account of the difficulties of running 
and maintaining the cables, because of the falls of: roofs, &c., and 
also the danger from sparking of the motors. Electric transmission 
of power was a matter mining engineers could not afford to neglect 
in view of the growing foreign competition. While many advan- 
tages were claimed for the continuous-current system, and series, 
shunt, and compound-wound motors, the ideal system was the three- 
phase system. The three-phase alternator was the best generator, 
which could, if necessary, at times stand 100 percent. overload, and 
the three-phase motor was the best machine for all-round work. 
The switchboards were of simple construction, but by some it may 
be considered a disadvantage to have to lay triple wiring and 
cables. This, however, was more than made up for by the saving 
in copper effected (about 50 per cent.), as the wire needed to 
carry this current was of a smaller gauge. The advantages claimed 
for the three-phase motor were mentioned. Three-phase was the 
system of the future for power plants, but was not so suitable for 
lighting. He had seen three-phase motors put to every class of 
work with the most satisfactory results. The system was much in 
use on the Continent and in America. Mr. T. H. Bailey, M.Inst.C.E., 
thought the paper an interesting one and the subject of much 
importance to mining engineers; but he would like to ask if Mr. 
Whittaker was aware of the litigation between the Metropolitan 
and District Railway Companies, in which Mr. A. Littleton was 
appointed arbitrator. Mr. Littleton had decided that the proper 
system of current to adopt was the continuous current one and net 
the three-phase. He thought that in the face of such advice as 
that mining engineers should proceed with caution. Mr. Isaac 
Meachem, jun., remarked that he had listened to the paper with 
much interest, and was looking forward to the further discussion, 
as he had recently put dowa a plant for pumping, hauling, and 
lighting, and wanted to put it down for drilling. The electrical 
engineers had recommended the continuous current system, but 
now he wished to extend his system they had gone back on what 
they had previously said and advised the adoption of the three- 
phase. He hoped the discussion would show which system was the 
best. The question certainly wanted deciding. Other members 
expressed the same views. Small three-phase motors were on 
exhibition in the room, and also a Gardner electric rock drill. 


Electricity in Turkey,—!It is well-known, writes a 
correspondent of the New York Electrical World from Turkey, that 
electricity is under the ban in the Ottoman dominions. Some 
American electrical appliances—reading lamps, toys with storage 
batteries attached, &c., were admitted in September, 1900, by the 
Constantinople authorities after considerable discussion. At Beirut 
merchants have succeeded in passing through the Custom House 
dynamos for the operation of Rontgen-ray machines, but generally 
speaking, the interdiction against electrical goods, and especially 
against dynamos, telephones and electrical plants still exists. In spite 
of this one hears continually of plans for electric light, electric rail- 
ways, &c., even in Asiatic Turkey. The late Sir Ashmead Bartlett is 
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said to have secured before his death concessions for electrical plants 
in Salonica and in Smyrna. Preferential rights for the construction 
of electric tramways in Beirut and Damascus were granted to the 
Beirut, Damascus and Hauran Railway (French), which subsequently 
sold the concession to the Société de Traction in Paris; and the 
Beirut Gas Company (also French) has preferential rights to intro- 
duce electric light in this city. Lately rumours of still greater 
undertakings along electric lines have reached us from America. 
The following press dispatches are quoted by our contemporary’s 
correspondent :— 

Jan. 8th (Special).—‘“ If the Sultan of Turkey grants to them the 
concessions that are being sought after, a United States construction 
company, of Cleveland, O., will construct electric lines from Cairo, 
Egypt, to Mount Sinai, and along the coast of the Red Sea to Mecca, 
with a branch from Mount Sinai to Damascus. These lines are 
already projected, and the company’s chief promoter in the Orient 
says that Palestine, by reason of the Zionistic movement, is full of 
possibilities for connecting Jerusalem with surrounding towns. The 
Cleveland company will finance the lines, with the understanding 
that it shall do the constructing work.” 

Jan. 9th.—‘ Trolley cars are to displace the patient ass as a means 
of locomotion in the Orient. Cleveland and Chicago capitalists 
have been successful in negotiating with J. F. Spanier, of Rome, 
Italy, for concessions for electrical lines from Cairo, Egypt, to 
Mount Sinai, and thence along the coast of the Red Sea through 
Syria and Arabia to Mecca. A branch is to connect Damascus with 
the system of Mount Sinai. It is figured that business during a 
single one of the annual Mahometan pilgrimages to Mecca will pay 
a handsome profit on the cost of construction. Letters received 
from Signor Spanier say that the Sultan of Turkey has granted an 
important part of the concessiens for the system. The Cleveland 
Construction Company is working under an agreement to finance all 
the undertakings if given the constructién contracts.” It is impos- 
sible to foretell when electricity will be given a free field in Turkey. 
But in view of the progress of Western ideas and methods in these 
revions it cannot be doubted that the day of emancipation is 
approaching. Mr. Ibrahim Sabbag, of the powerful firm of H. 
Sabbag & Fils, in Beirut, is in correspondence with American 
capitalists with a view to acquire possession of the provisional con- 
cessions for electric street railways and electric light plants in 
Beirut and Damascus, and he is prepared to assist and co-operate 
with any bond fide American syndicate who may have under con- 
sideration electrical undertakings in Turkey in Asia. 


A New Light Sensitive Cell.—A new construction of 
selenium cell has been designed by Ruhmer, the inventor of the 
photographophon, which is said to be much more sensitive than the 
ordinary construction of selenium cell, and is certainly much better 
adapted for wireless telephony. The Ruhmer cell is cylindrical in 
form, and is enclosed within a vacuum bulb to protect it from 
injury and from the influence of the atmosphere. The terminals of 











the cell are brought out as in an incandescent lamp. The bulb 
is furnished with a screwed neck, made to screw into an ordinsry 
lamp socket. This forms a convenient method of connecting up 
the cell to a galvanometer circit or otherwise, as required. On 
account of its cylindrical shape, the cell is very convenient for 
placing in the focus of a parabolic reflector in Simon’s system of 
wireless telephony. 


Appointments Vacant.—A chief assistant is required 
for Croydon at £200 (to £260). The Falkirk T.C. invite applications 
for a resident electrical enginecr at £160 ; shift engineers are also 
wanted for Manchester and Canterbury at £150 per annum, and 30s. 
per week respectively ; junior assistant engineer at £78 per annum, 
and a managing clerk at £120 for the York electricity department ; 
chief electrical assistant for the Wycombe (Borough) E. L. and P. 
Company at £2 per week; shift engineer for Shipley electricity 
works at 35s. See ‘‘ Official Notices” to-day. 


For Sale.—Notice appears in our Business pages to-day 
of an auction sale of surplus electrical appliances and stores, which 
is to take place at Stafford on May 8th. 


Waste Heat Engines.—This is the title of a paper by 
Mr. 8. H. Barrus in Cassier’s Magazine. The subject of the paper 
would be, perhaps, more familiar if it were entitled binary vapour 
engines. The binary vapour engine isa form of heat engine in 
which two fluids are employed having different boiling points, the 
one being vaporised at pressure by the heat of the other. Thus, 
water which is exhausted in a non-condensing engine at 212° will 
serve to evaporate many other liquids. A practical essential is that 
the second vapour shall be capable of being cooled to liquid form 
by aid of some sufficient agency. Even condensing steam engines 
have been made to furnish heat for a binary effect. Prof. Josse has 
described an engine which heats a binary substance with the exhaust 
of a triple expansion condensing engine. The binary vapour is 
sulphur dioxide—SO., which is claimed to be a safe vapour, but 
certain precautions are needed to prevent the vapour escaping, as 
the gas is both offensive and injurious. It vaporises at a low tem- 
perature, having a pressure of 21 lbs. at 32°, and of 255 lbs. at 176°. 
Obviously, no ordinary source of water will cool the vapour to a 
liquid, but it is cooled to a lower pressure and returned by a pump 
through the heater, which is the condenser of the primary. By the 
use of such a cycle it is claimed that with 8:25 lbs. of superheated 
steam 1 H.P.-hour has been secured, a result which could hardly have 
been obtained from the steam engine. Prof. Josse, in fact, appears 
to have used 9,801 B.Th.U. per 1 u.p.-hour, as against 11,160, which 
represents the best to-day with the steam engine by itself. There 
is nothing new in the idea of the binary engine, which is 
credited by the late Prof. Rankine to du Trembley, and 
described exactly as the present engine is described by Mr. 
Barrus, but Rankine more particularly describes the steam-ther 
engine, and may be read with advantage by those interested in the 
question. Rankine looks upon the binary engine as a means of 
securing the effect of prolonged expansion of steam without using 
too large a cylinder. He estimates a possible economy of 23 per 
cent. by its use, but he adds that a binary engine is not more 
economical than steam engines well designed, though a wasteful steam 
engine may be converted into an economical binary engine. 
Rankine added a table of the properties of «ther vapour to his book 
on the steam engine. We should think that «ther had the advan- 
tage over sulphur dioxide, in the fact that its pressure at 32° is only 
3 to 4 lbs. per sq. in., and it should be more readily condensed. 
It is certain that very little good has been effected with this type 
of motor, probably because of the practical complications and the 
difticulty of obtaining reasonable cooling of the binary fluid. 


International Congress of Electricity in Medicine. 
—We read in the Lritish Medical Journal that the Second Inter- 
national Congress for Electricity in Medicine and Radiography 
will be held at Berne, September 1st to 6th, 1902. The following 
questions are proposed for discussion:—(1) The Present State of 
Electrodiagnosis (to be mtroduced by Dr. Cluzet, of Toulouse, and 
Dr. Mann, of Breslau); (2) Surgical Electrolysis (to be introduced 
by Dr. Guilloz, of Nancy) ; (3) Radiography and Radioscopy of the 
Internal Organs (to be introduced by Dr. Béclére, of Paris, and 
Prof. Grunmach, of Berlin); (4) Accidents Caused by X Rays (to be 
introduced by Dr. Oudin, of Paris); (5) the Danger of Industrial 
Electric Currents (to be introduced by Dr. Battelli, of Geneva). 
An international exhibition of all electrical instruments of physio- 
logical, electro-therapeutic and radiographical interest will be held 
in connection with this Congress. All communications should be 
addressed to the Secretary, Dr. L. Schnyder, 38, Rue Fédérale, 
Berne. 


Wills.—The Zimes mentions that Mr. Matthew Gray, 
of Lessness Park, Abbey Wood, Kent, and of 106, Cannon Street, 
telegraph engineer, chairman and managing director of the India- 
Rubber, Gutta-Percha, and Telegraph Works Company, Limited, 
and a director of the Spanish National Submarine Telegraph Com- 
pany, who died on December 16th, aged 80 years, and whose estate 
has been valued at £282,428 16s. 10d. gross, including personalty of 
the net value of £274,854 2s., has left to his trustees, by a will dated 
January 26th, 1891, £100 a year for 20 years for the benefit of poor 
persons employed by, or formerly in the employment of, the India- 
Rubber and Gutta-Percha Company. 


A Japanese Exhibition—A New York exchange says 
that a national industrial exhibition under the auspices of the, 
Japanese Government will be held at Osaka in 1903, and foreign 
manufacturers are invited to exhibit. Foreign exhibitors will be 
granted special protection with respect to patents. 


Marriage.—On the 12th inst. at St. Mary’s, Kilburn, 
Morton, eldest son of Henry Francis Beales, of the Mowbrays, 
Ickleton, Essex, was married to Jessie Mary, daughter of the late 
William Booth, of Dedham, Essex, and Mrs. Bcoth, Hampstead. 








THE CENTRAL STATION ENGINEER. 


FaLkirk Covunoit is about to advertise for a resident engineer 
(£160) for its electricity works. 

Mr. A. H. Bracprn, assistant engineer to the London Electric 
Supply Corporation at Deptford, has been appointed chief assistant 
electrical engineer to the Shanghai municipality, and he sails for 
that place on May 15th. 
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Mr. R. S. Draycort has been appointed by the Scottish House- 
to-House Electricity Company, Limited, to fill the post of resident 
engineer at Coatbridge in succession to Mr. McInpog, resigned. 

Mr. Cyrit Moruey Swaw, of Leeds, has been appointed chief 
electric lighting engineer to the Wakefield Corporation,.at a salary 
of £300 a year, subject to approval of the Electric Lighting Com- 
mittee’s recommendation by the full Council. 

We learn that Mr. Wattrer F. Lone, chief assistant engineer, 
Manchester, has been appointed city electrical engineer to the 
Corporation of Capetown, at a salary of £650 per annum and 
residence, and leaves England to take up his new duties on 
June 7th. 

We understand that Mr. C. D. Copranp, borough electrical 
engineer to the County Council of Newport (Mon.) has resigned 
that appointment. 








NEW COMPANIES REGISTERED. 


South-Eastern Metropolitan Tramways Company, Limited 
(73,407).—This company was registered on April 11th, as a re-incorporation, 
under the Companies’ Acts, 1862 to 1900, of the South-Wastern Metropolitan 
Tramways Company, originally constituted by Act of Parliament 51 and 52 
Vict., ch. 186, dated August 7th, 1888, the powers and scope of which were ex- 
tended by Act of Parliament 63 and 64 Vict., ch. 147, dated July 30th, 1900. The 
nominal capital at the time of conversion into a limited company was £82,000, 
5,000 shares of £10 each had been taken up and paid for, the company having 
power to issue new ordinary or preference shares or stock, or wholly or partly 
one or the other, not exceeding in all £32,000. The Act of 1888 provided for the 
construction, maintenance and working of certain tramways in Lewisham and 
Greenwich, the capital being stated therein as £50,000in £10 shares. HE. J. 
Bridgman, A. T. M. Bond and C, W. Tubby, and two others to be nominated by 
them, were appointed by the said Act as first directors. The Act of 1900 
authorised the working of the company’s tramways by mechanical power (other 
than steam or the overhead electrical trolley system), subject to the approval 
and regulations of the Board of Trade, and also authorised the raising of addi- 
tional capital up to £32,000 as above mentioned. The largest shareholders at 
the date of the conversion were:—J. Atherton, Hurst Park, Prescot, Lanes., 
manufacturer, 1,960 shares; J. B. Atherton, Manhattan, Gateacre, Lancs., 
manufacturer, 1,960 shares; Mrs. A. E. Evans, Fairlawo, Huyton, Lances., 500 
shares; and Sir J. A. Willox, 53, Victoria Street, Liverpool, M.P., 143 shares, 
Registered office, Lennox House, Norfolk Street, Strand, W.C, 


Thermal Storage, Limited (73,347).—This company was 
registered on April 7th, with a capital of £12,000 in £1 shares, to acquire 
patents, inventions and the like relating to thermal storage and apparatus 
therefor, to adopt an agreement with D. Halpin, to manufacture and deal in 
and wich boilers, furnaces, cylinders, pumps and tanks applicable to thermal 
storage, to manufacture destructors, steamships, steam engines, motors, auto- 
cars, motor cars, automobiles, locomotives, cycles and machinery, and to carry 
on the business of producers of electric light and power, electricians, metal 
founders and workers, metallurgists, chemists, chemical manufacturers, gas 
makers, &c. The first subscribers are: —F. Levick, Palmerston Buildings, E.C., 
merchant, 100 shares; G. Masters, Palmerston Buildings, E.C., secretary, 1 
share; W. Olley, 31, Arlington Street, E.C , secretary, l share; H.C. Davis, 41, 
Tregarvon Road, Clapham Common, 8.W., engineer, 1 share; A. M. Pratt, 10, 
Serjeants’ Inn, E.C., clerk, 1 share; J. E. Hodgkin, Childnall, Weybridge, 
Surrey, mechanical engineer, 100- shfres; and R. C. Leach, 10, Serjeants’ Inn, 
).C., solicitor, 1 share. Minimum cash subscription, 4,000 shares. The number 
of directors is not to be less than three nor more than five; the first are J. E. 
Hodgkin, W. East and F. Levick; qualification, 100 shares; remuneration not 
less than £250 per annum, divisible. Registered office, 17, Victoria Street, S.W, 


Reno Electric Stairways and Conveyors, Limited (73,389). 
-This company was registered on April 10th, with a capital of £80,000 in £1 
shares (20,000 6 per cent. cumulative preference), to acquire the benefit of 
certain inventions for constructing inclined elevators in the means of transport 
by ascension, to adopt an agreement with J. G. Wainwright, W. H. Aston, and 
C, T, Aston, and to carry on the business of electrical, hydraulic, mechanical, 
and general engineers, supptiers of electricity, lift builders, &c. The first sub- 
seribers (each with 100 ordinary shares) are:—W. H. Aston, 46, Eagle Wharf 
Road, N., engineer; H. W. Perry, 17—19, Bishop's Road. N.E., builder; R. J. 
Johns, 121, Newgate Street, E.C., merchant; W. Golby, Binbury Manor, Maid- 
stone, gentleman; J. Wainwright, 70, Fiasbury Pavement, E.C., merchant; 
C. T. Aston, 46, Eagle Wharf Road, N., engineer; and R. Wainwright, 70, 
Finsbury Pavement, E.C., merchant. Minimum cash subscription, 1,000 shares. 
The number of directors is not to be less than three nor more than eight; the 
first are W. H. Aston, R. W. Perry, R. J. Johns, and W. Golby; qualitication, 
£100; remuneration, £50 each per annum, and £25 extra for the chairman. 


S. Jevons, -Limited (73,390).—This company was registered on 
April 10th, with a capital of £5,000 in £1 shares, to take over the electrical 
engineering business carried on by S. Jevons, and to carry on the business of 
electricians, electrical, mechanical, gas and general engineers and contractors, 
suppliers of electric light, &c. The first subscribers (each with one share) 
are:—S. Jevons, Minories, Birmingham, electrical engineers; P. J. Pringle, 
M.I.E.E., 77, Bath Road, Wolverhampton, electrical engineer; A. H. Bayes, 
46, Constitution Hill, Birmingham, electrical engineer; F. W. Carpenter, 71, 
Church Road, Moseley, traveller; E. Pilling, 50, Clarence Road, King’s Heath, 
electrical engineer; S. J.. Dowler, 534, Suffolk Street, Birmingham, printer; 
and H. Synyer, Eastcote, Hampden-in-Arden, manufacturer. No initial public 
issue. The numberof directors is not to be less than two nor more than five; 
the subscribers are to appoint the first; remuneration, £50 each per annum. 


Electric Railway Signalling Syndicate, Limited (73,385).— 
This company was registered on April 10th, with a capital of £10,000 in £1 
shares, to carry on the business of electricians, engineers, suppliers of elec- 


tricity, &c. The first subscribers are:—R. de la Bere, Stock Exchange, 
h.C., dealer, 100 shares; H. M. Paine, Stock Exchange, E.C. 1 share; 
J. E. Spagnoletti, Goldhawk Works, Shepherd’s Bush, W., engineer, 


| share ; L. W. Evans, 27, Nicholas Lane, E.C., solicitor, 1 share; A. P. Mack, 
155, Pa:merston Buildings, E.C,, gentleman, 1 share; C. F. Hustwell, 22, 
Stock Street, Plaistow, gentleman, 1 sbare; and O. Bird, 27, Nicholas Lane. 
F..C., solicitor. No initial public issue. Table ‘‘A” mainly applies. 


Hintze, Limited (73,412). — This company was registered on 
April 12th, with a capital of £2,000 in £1 shares, to carry on the business of 
turners of wood, ivory, bone, metal and other materials, pattern makers, 
founders, cabinet makers, carpenters, joiners, fitters, telegraphic, telephonic, 
electrical and general engineers, manufacturers of and dealers in electric and 
other bells, telephones, lamps snd apparatus, &c., and to acquire an invention 
relating to electrical apparatus on the terms of an agreement with J. W. 
Hintze. The first subscribers are: -H. Wyman, 24, Crescent Road, Bromley, 
Kent, electrical engineer, 50 shares ; J. H. Maunder, Hilltop, Belmont Park, 
lee, gentleman, 75 shares; S. H. Suter, 42, Priory Avenue, Walthamstow, 
electrical engineer, 20 shares; W. Stanton, 81, Harvist Road, W., electrician, 
20 shares; C. Wayman, 82, Leverton Road, Kentish Town, works manager, 
59 shares; A. S. Moore, 9, Frithville Gardens, Shepherd’s Bush, electrician, 25, 
hares; T. H. Cramp, 28, Humber Road Fast, Westcombe Park, 8.E., secretary, 
25 shares. Minimum cash subscription 500 shares. The number of directors is 
not to be less than three nor more than five; the first are J. W. Hintze (of 
Hanway House, Hanway Street, London), J. H. Maunder and H. Wyman; 
qualification (except first directors) £50; remuneration 20 per cent, of the 
net profits remaining after 6 per cent. dividend is paid, divisible. 


SUPPLY STATION ACCOUNTS. 


THE accounts have just been issued for the 


Glasgow year ending May 31st, 1901. The net result of 
Corporation the year’s working shows a deficit of £4,517, 
Electricity | which, however, has been written off by trans- 
Accounts. ferring that amount from reserve fund. It 


should be noted that no allowance for deprecia- 
tion has been made thisyear. The increased interestund sinking-fund 
charges on the large capital expenditure made this year on new 
works and mains, which are not wholly productive, and also. the 
special charge made for replacing consumers’ lamps and fittings, 
consequent upon change of voltage from 100 to 250 volts, may 
partly account for this. Otherwise the undertaking reflects the 
greatest credit on the far-seeing policy adopted by Mr. W. A. 
Chamen in raising the voltage to 250. 


GENERAL STATEMENT. 


1899—00. 1900—01. Inc, 

Total capital expenditure «- £628,500 £857,683 £229,133 
Number of units sold... .» 3,788,795 6,290,819 2,502,024 
Total maximum load inkw. _... 7,732 11,757 4,055 
Total maximum load in8-c.p.lamps 241,625 $68,342 126,717 
Gross revenue... “<5 .. £59,762 £79,449 £19,687 
Gross expenditure aes . £34,999 £50,756 £15,757 
Gross profit tes ce .. £24,762 £28,692 £3,930 

351d. 2°84d. —-67d. 


Average price per unit sold wes 


A further sum of £500,000 has been authorised for capital 
expenditure in the near future. 

The horse-power of motors supplied in the year just ended, totals 
1,894, against 754 in the previous year. 

The total capacity of the four generating stations at Port Dundas 
(9,600), Pollockshaws Road (2,400), Waterloo Street and Kelvinside 
amounts to 16,380 H.P. 

Cost oF PRODUCTION. 








1899—00. 1900—01. 
Gross. Perunit. Gross. Perunit. Ine, 
Coal.. .- s _o +» £12,477 “79d. £19,667 °bd. — ‘04d. 
Oil, waste, water, andengine} 61.972 068d. £1,559 *US9d. —-009d. 
room _— f ) . y 
Salaries wages in gene- ) ES : e 4 
‘cation and distribution. £5,438 ‘34d. £7,454 °28d. 06d. 
Repairs and maintenance of 
plant, cables, and public} £7,621 *48d. £7,881 °3d. —‘18d. 
lamps. 3 ae ee eee cnmnemntipnnieti 
Works cost ... £26,608 1°678d. £36,561 1°389d. — -289d. 
Rent, rates and taxes .. £4,549 ‘29d. £5,080 *19d. —‘1d. 
Se expenses, 
saletants and tressurer,{ £1,564 ‘099d. £2,444 *O98d. —-066d. 
and clerks. os 
Establishment charges £1,754 ‘11d. £1,718 *065d. —-045d. 


Replacing 100-volt lamps } 
with 250-volt and carting. } 


— £4,949 °189d. +°189d. 





Total costs... £34,475 2°177d. £50,752 192d. —-251d. 





The above management expenses do not include the sum of 
£725 in 1839—1900 and £635 in 1900—1901 charged to capital 
account for new work. 

The rates charged remain the same asin the previous year, and 
the units sold were as follows :— 


1,249,362 at 6d. per unit. 
151,684 at 4d. 
550,630 at 34d. ,, 

31,460 at 3d. i, 
369,952 at 24d. ,, 
963,952 at 2d. 

2,509,906 at 14d. _,, 

464,695 at 1d. ¥ 


6,290,819 units. There are no contracts. 


REVENUE ACCOUNT. 





1899—1900. 1900—1901. ne, 
sale of energy .. £55,470 £74,524 
Public lighting .. 4,291 4,925 
£59,761 £79,449 
Per unit 351d. 284d. —°67d. 
ProFit STATEMENT. 
1899—1900. 1900—1901. 
Interestonloans ..  .. +e ee £15,256 £24,547 
Sinking fund .. 6,285 8,662 
Profit for depreciation 3,181 — 
” reserve fund .. oe ee oe ee 39 —4,517* 
» carried forward es ee es ee Py — pa 
Gross profit £24,761 £28,692 





Transferred from reserve fund. 
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is to take place at Stafford on May 8th. ‘ 


that place on May 15th. 
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CITY NOTES. 


Caleutta Tramways Company. 


Mr. E. C. Moracan presided at the meeting of this company at 
Cannon Street Hotel on 15th inst., and in the course of his speech 
on the affairs of the company, referred to the electric traction 
conversion operations now proceeding. There was £39,354 over- 
spent on capital account, the original estimate of the amount needed 
for the completion of permanent way and electrical conversion 
being too low because of alterations in the plans which became 
necessary as the work progressed. They had hoped that they 
would be able to use one of their depéts as a central power station, 
but their engineer bad shown them that this was impossible, and 
they had to buy land and construct the power house, car sheds and 
workshops without interfering with the existing service. Land 
was also purchased in the north and south of the town for 
car sheds, To join up these depéts and to double the Kidderpore 
line, they must absolutely construct nearly five miles of new 
double line, which was a very serious expense, apart from the elec- 
trical work. That was outside of their original calculations, but 
was an expenditure the great benefit of which they were already 
reaping in the case of Kidderpore. More money will be needed for 
the completion of the present system, apart altogether from exten- 
sions, and the directors have under their consideration the question 
of the manner in which this money shall be raised. The work of 
electrical conversion, both that of the contractors and their own, 
had been steadily pushed forward, and they bad commenced running 
upon one section of the system. They had hoped that another 
section would have been opened about that date, but it had been 
found necessary to delay it fora few days. This delay, however, 
would not affect the opening of the whole system, as the work on 
the other sections was being continuously carried on, and the 
starting of these would probably take place at shorter intervals than 
would have been the case had they commenced earlier upon 
Chowringhee, which is the next line to open. The whole of the 100 
motor cars are now on the spot, and the bulk of them actually 
ready to put upon the road. The power house and machinery are 
almost complete, and are so far advanced that there is nothing to 
interfere with the supply of power throughout, whilst the overhead 
work and feeder cables are practically finished, save that they have 
to wait in places for the removal of the telegraph lines, so as to 
avoid interference with them. The end points of the lines to the 
north and south will take some little time to complete, but they 
could make temporary arrangements to run the entire system as 
soon as they bad permission to do so, and this, he hoped, would be 
the case within the next few months. 





South Wales Electrical Power Distribution Company. 


TuE company held a meeting at Cardiff on Thursday last week, 
when the following directors were appointed :—Mr. Robert Forrest, 
St. Fugan’s, Cardiff; Mr. Archibald Hood, Cardiff; Mr. W.S. Bright 
McLaren (Tredegar Iron and Coal Company, Limited); Lieut.-Gen. 
Sir R. H. Sankey; Mr. J. Weston Stevens (Taff Vale Railway, 
Guest, Keen & Co., &c.); and Mr. Hugh Watts (Watts, Watts and 
Co., Cardiff and London). Mr. Hood was appointed chairman. The 
capital of the company is £750,000, divided into 75,000 shares of 
£10 each, with power to issue £250,000 debenture stock. A Cardiff 
newspaper says that the operations of the company have now 
reached a stage at which a large amount of capital expenditure will 
be necessary. To meet this, an appeal will be made at an early 
date to the public to subscribe to a first issue of 45,000 shares. A 
considerable number of shares will be taken by the company 
obtaining the Act of Parliament, and the remainder of the new 
issue will be offered to the public. 





Oswestry Electric Lighting Company. 

THE annual meeting of this company was held on Monday last 
week, Mr. A. Wynne Corrie presiding. ‘The directors reported that 
the sale of energy continued to increase steadily. The profit for 
the year amounted to £262, and the directors recommended a divi- 
dend of 4 per cent. The report was adopted. The managing 
director (Mr. E. Bremner Smith) mentioned that the busiress 
showed a continual growth, the increased supply in the past year 
being some 9,000 units upon the previous year. 





Buenos Ayres and Belgrano Tramways Company. 


THE annual meeting beld at Finsbury Circus, E.C., last week was 
presided over by Mr. J. B. Concanon. 

In moving the adoption of the report, the CHarRMaN said that 
the receipts for the year 1901 amounted to £147,212, and the ex- 
penditure amounted to £87,712, showing a net profit on the year’s 
working of £59,500. The year under review was the first complete 
year of working electrically, and they had good cause for congratu- 
Jation on the results. The total receipts for the year exceeded 
those of 1900 by £20,115, while the expenditure was £1,425 less 
than in 1900, thus showing a net increase of profit of £21,540. This 
result was all the more satisfactory bearing in mind the fact that 
all the other principal tramway undertakings in Buenos Ayres 
showed a very considerable cecrease in traffic. Those decreases, he 
believed, to a great extent were due to the commercial depression 
that had prevailed at Buenos Ayres for some time past. Although 


they purchased their current from the Supply Company, the price 
paid was fixed, to a certain extent, by the price that the Supply 
Company paid for coal, and recent contracts and the present out- 
look seemed to point to the fact that there would be a saving of 
something like 6 or 7 per cent. upon the price of coal for this current 
year, added to which they found that, owing to their feeder system 
having been perfected in July last, and to the fact that their motor- 
men were becoming more accustomed to the driving of the cars, 
and more economical in the use of current, they should have a 
saving under that head also, 





Dudley. Stourbridge and District Electric Traction 
Company. 


Tue directors’ report which was presented at the meeting held at 
Donington House, W.C., on Monday, reads as follows :— 


The directors beg to submit their report and the statement of accounts for 
the year ended December 81st, 1901. Since the date of the last report the 
extension along High Street, Stourbridge, has been opened for traffic. The 
light railways from Stourbridge to Lye, and also the line through Enville 
Street, are now under construction, and rapid progress is being made. It is 
hoped that the lines will be opened for traffic earlyin June. Since the date of 
the last report a considerable length of the track from Scotts Green to Dudley 
has been doubled and two sidings have been constructed in Dudley Market 
Place. These improvements have greatly facilitated the traffic working, and 
the receipts are improved in consequence, as all cars can now run into Dudley. 
At the date of their last report the directors stated that they had agreed to 
work temporarily the light railway from Stourbridge to Kinver on behalf of the 
British Electric Traction Company on the basis of cost of running plus 10 per 
cent. The directors have since been negotiating for the purchase of this under- 
taking from the British Electric Traction Company, and an agreement for pur- 
chase at the price of £60,000 has been completed. The purchase money is payable 
as to £1,000 in cash and the balance in instalments of £3,000 per annum com- 
mencing on December 31st, 1906, the company paying interest on the outstanding 
purchase money at the rate of 4 per cent. per annum, but it is provided that 
during the first 5 years such interest is not to exceed the earnings of the under- 
taking after proper provision for depreciation and sinking fund. The under- 
taking is to be transferred as from September 29th, 1901, and includes net 
receipts from the date of opening. 

Capital Account.—During the year this account has been increased by £79,052 
6s. 10d., making a total outlay to date of £296,532 14s. 3d., which amount includes 
the purchase of the Kinver light railway above referred to. Since the date of 
the balance-sheet the directors have, under the powers conferred on them, 
issued £60,000 of debenture stock. This sum they are of opinion will meet all 
the immediate requirements of the company, with the exception of the purchase 
of Kinver light railway. 

Projit and Loss Account.—The total revenue for the year amounted to £85,356 
lls. 10d., and the expenditure to £23,613 6s. 1d., leaving a profit on the year’s 
working of £11,743 5s. 9d. After deducting the dividend on the preference 
shares accrued to December 81st last, and adding the balance brought forward 
from the last account, viz: £1,904 14s. 7d., there remains a balance of £8,650 
Os. 4d. available for distribution. The directors recommend that this amount 
should be applied as follows :— 


To be placed to reserve sinking fund ae ae os 
To be placed to the depreciation fund, making this 
account £9,079 Os.td.  .. oo ws aie ae 1,500 

To the payment ofa dividend at the rate of 44 per cent. 
per annum on the ordinary shares .. ee ° 4,500 
To be carried forward to next account .. oe Re 600 
£8,650 
The traffic receipts for the year show an increase of £16,218 15s. 6d., 
partly due to the increased mileage opened. The receipts continue to 
show a satisfactory and steady increase. Messrs. W. J. Greer, R. P. 
Sellon, and G. Stevens have resigned their seats on the board, and Mr. A. H. 
Miirker has been appointed a director. Messrs. C. Shirreff Hilton and A. H. 
Miirker are the directors retiring by rotation, and, being eligible, offer themselves 
for re-election. Messrs. W. J. Kershaw « Co, retire, and offer themselves for 

re-election, 


£2,050 


ojoc oOo °& 
rlrno Oo SS 





Year ended 
Dec. 31st, 1900. Dec. 31st, 1901. 


MILES OPEN— Miles. Miles. 
Route miles .. os i 14:68 18°25 
Single line .. ee ee aie 10°93 14°42 
Double line .. es se ee o6 3°75 3°83 
Number of passengers carried .. 8,198,968 6,141,572 
Average receipts per passenger ats oe 1°37d. 1°35d. 
Average expenditure per passenger .. oe “88d. “88d. 
Proportion of expenses to receipts 65 % 5% 
Number of cars in stock .. os ee 25 48 


Mr. H. Suirrerr Hinton presided at the meeting, and moved 
the adoption of the report. Mr. Miirker seconded, and it was 
adopted. 

The retiring directors and auditors were re-elected. 


Norwich Electricity Company. 
Tue annual meeting was held’ at the works last week, Sir Charles 
Gilman presiding. The annual report read as follows :— 


The directors beg to present their tenth, and probably their last, annual 
report. It will be remembered that the provisional agreement entered into 
between the company and the Norwich Town Council provided for the taking 
over by the latter of the assets and liabilities of the company, as of a going 
concern, from December 31st last, subject to the payment of a dividend of 6 per 
cent., free of income-tax, for the year 1901, which will absorb £4,776 Os. 10d. out 
of the balance of £5,118 15s. 2d. standing to the credit of the net revenve 
account. Dividend warrants for this amount will be sent to the shareholders 
immediately after the annual meeting. Three and a-quarter per cent. interest, 
free of all expense and of income-tax, is to be paid by the Corporation on the 
amount agreed, to be paid for the undertaking from January Ist, 1902, to the 
date of the completion of the purchase. The Bill which the Corporation are 
promoting before Parliament, upon the carrying of which the ratification of the 
agreement depends, is practically unopposed, and there seems every prospect 
that it will receive the Royal Assent. ‘lhe directors desire to thank the share- 
holders for the confidence and support they have given them during the past 10 
years, to congratulate them on the success of the company, and to express the 
hope that they consider the terms on which its business has been transferred to 
the city satisfactory. As the management of the affairs of the company will not 
pass out of the hands of the board for some months, the shareholders are asked 
to re-elect the Mayor (Mr. R. J. Colman) and Mr. A. R. Chamberlain, the two 
directors who retire this year by rotation. 


Sir CHarztes Gioman moved the adoption of the report; Mr. E. 
WILD seconded, and it was adopted. 

Resolutions declaring dividend, and re-electing directors, were 
carried. 
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Oriental Telephone and Electric Company. 


Tu: directors’ report for the year ended December 31st, 1901, to be 
presented at the meeting to be held at the Cannon Street Hotel on 
Wednesday, April 30th, reads as follows :— 


The directors herewith submit to the shareholders a statement of accounts 
the year ended December 81st last. The revenue account shows a credit 
wce of £14,591 10s. 1d., transferred to profit and loss. Including £2,678 
|. brought forward from 1900, and after deduction of £4,287 12s. paid as 
interim dividend on November Ist, there remains £12,977 14s. 7d. for disposal. 
The directors propose to deal with ‘this sum as follows :—To pay a final dividend 
per cent., free of income-tax, which will absorb £6,002 12s. 9d., making, 
the interim dividend of 24 per cent. already paid, 6 per cent. for the year; 
nsfer to reserve £4,000, and to carry forward £2,975 1s. 10d. The directors 
regret to have to record the death in July last of Mr. William Addison, 
as for 12 years chairman of the company, but owing to failing health, 
ied in 1898 in favour of the present chairman. The Indian subsidiary 
nies have both maintained their dividends of 6 per cent., which have, as 
been brought into the accounts, and have since been received in cash. 
doption of metallic circuits has for some time back been under con- 
ition, and as the installation of cables would involve large expenditure, 
iations have been entered into with the Government of India for an 
sion of the licenses of the various companies interested. These negotia- 
it is helieved, will soon be brought to a conclusion. The Telephone Com- 
f Egypt, Limited, has again been enabled to declare the full dividend of 
cent. on its pr referred shares. During the past year a contract was entered 
x the undergrovnd cabling of Cairo and Alexandria, which it is hoped 
completed during the current year. The Egyptian Government are 
ng trunk telephone circuits between these two cities, and when the com- 
reconstruction is completed, facilities will be afforded to its subscribers 
lephonic jntercommunication. The China and Japan Telephone and 
rie Company, Limited, has paid its debenture interest, but the accounts 
not yet been audited. The business at Hong Kong continues to make 
ss. At this company’s own stations the increase of business has been 
, and a license has been granted by the Government of India to open an 
nge at Bangalore. The electric lighting branch of the company has made 
‘tory progress during the year, but more capital is required to work this 
with success. It has been found necessary to amend Article of 
ition, No. 64. and immediately after the conclusion of the ordinary 
=8, a special resolution will be submitted for the approval of the share- 
, as mentioned in the notice on the back of this report. Under Article 
, the directors to retire at the present meeting are Messrs. B. St. John 
and Henry Gréwing, who, being eligible, offer themselves for re-election. 
uditors, Messrs. Deloitte, oe Griffiths & Co., also retire, and offer 
elves for re-election. 





at Northern Telegraph Company, of Copenhagen. 


evenue account for the year 1901 shows receipts as follows :— 
ce on December 31st, 1200, £64,089 9. €d.; traflie receipts 
330 16s. 11d., less loss on exchange, £35,222 4s 6d. = 
108 12s. 5d. ; interest, £4 51415s.4d.; sundries, £17,186 &s. 10d. 
tal £589,269 6s. 1d. The expensesside of the account shows :— 
es and wages, £65,913 18s.; expenses of stations, offices and 
‘ies, £9,985 14s. 8d. ; ordinary supervision, and maintenance of 
ind land lines, and repairing steamers //. (. Orsted and Store 
, £17,395 2s. 1d.; instruments and cells, £4,107 10s. 1d.; 
tenance of company’s buildings, £1,018 4s. 10d.; rates and 
£9,029 7s, 4d.; travelling expenses, £1,519 1s. 4d.; bank 
ission, &c., £3,528 1s. 8d.; sundries, £1,097 8s. 9d.; total 
expenses, £113,594 8s. 9d. 
Te board propose to distribute the balance as follows :— 


erim dividends already — £75,000 0 0 
al dividend ae (£1 


, 


er £10 share) . -- 150,000 0 0 
———_-—— £225,000 0 0 
serve and renewal fund q 150,008 00 
iewal fund for cable steamers .. “a 27,777 15 7 
usion fund of the staff Pe 5. BEG EE i 
muneration to the board of directors 2 0 
lance carried forward pe os 64 % 8 





—— £475,702 17 4 








British Insulated Wire Company. 


THE report of the directors for the year ended December 31st, 
1901, submitted to the meeting held at the offices of the company, 
Prescot, on Wednesday, 23rd inst., reads as follows :— 

“The directors submit herewith the balance sheet and the profit 
and joss account for the year ended December 31st, 1901. 


£108,427 10 0 


The gross profits for the year amount to .. 
which has to be added the balance apr forward 
ym the previous year a oe 6,763 15 4 
Making a total of £113,191 5 4 
m this have to be deducted the 
st of administration, legal ex- 
penses, patent fees, &c. 
preciation off the buildings, plant 


£28,510 13 3 


nd machinery .. 12,000 0 0 
itten off patents and goodwill 5,000 0 0 
tten off expenses of debenture issue 1,669 9 11 

enture interest for the year 7.587 5 9 


terest on preference cay ital for the year 21 000 0 0 





75,767 8 11 
ing available for dividend, &c.. £37,423 16 5 

hich the interim dividend at the rate of 10 per ce nt. 
per annum already ae on the eee shares, 
alsorbed the sum of . 


17,500 0 0 

Leaving a balance of .. £19,923 16 be 

directors recommend that there be d stributed in 

idend making with the interim dividend a'ready 

iid a total dividend fcr the a of 10 ver cent. on 
© ordinary shares r 


Mm, 500 0 0 


£2, mae 165 


Carrying forward to next account a balance of 


_ During the year the 5 per cent. debentures, maturing on Decem- 
ver “Ist, 1900, were replaced by a larger issue of £250,0 0 43 per 
iebenture stock, which was considerably over-subscribed. 
\dition to the copper mill, anticipated in last year’s report, 
en carried out, with entirely satisfactory results. As the 
ys present land was becoming so fully occupied, the 


, 


directors thought it essential to secure further space for future 
extensions, therefore a strip of land in front of the company’s 
property, and also a large field adjacent have been acquired. 
Negotiations have been in progress for some time past for a union 
of interests with a strong and successful company, carrying on a 
business which is, in the opinion of the directors, peculiarly well 
suited for working in unison with this company’s business, to the 
great advantage of both. It has been an essential part of the 
negotiations that the board shall consist in the first instance of 
only three representatives from each company. Messrs. John E. 
Pearson and Thomas Snape whose term of office has expired, have 
kindly agreed that, if re-elected at the ordinary meeting, they will 
resign their seats on the completion of the purchase ‘agreement, 
and their colleagues recommend that the shareholders should 
authorise the board to pay to Messrs. Pearson and Snape on their 
retirement the sum of £500 each, in recognition of their voluntary 
resignation of office, and of their services to the company. The 
resignations of Messrs. W. Marriner Brigg and J. B. Atherton were 
accepted during the year, with very much regret, and Mr. J. Carlton 
Stitt has recently been elected a director. Messrs. Pearson and 
Snape retire at the ordinary meeting, and offer themselves for re- 
election on the above understanding. Messrs. Chalmers, Wade and 
Co., the auditors, also retire, and offer themselves for re-election.” 





Indo-European Telegraph Company, 
Tur directors’ report for 1901 reads as follows:— 


- The Internationa! Telegraph Conference, which was to be held in London dur- 
ing the current year, has again been postponed and will now be held in 1903. The 
Indian tariff has been reduced from 4s. to 2s. 6d. per word, and the general 
tariff to Australia from 3s. 6d. to 3s. per word, which latter rate is now applic- 
able to the Colonies of South and West Australia, New South Wales and 
Tasmania. Reductions have also been made in the telegraphic charges to the 
Straits Settlements and the Dutch Indies“ These reductions, however, have 
only come into force in 1902, The lines of the company continue to work most 
efficiently, and both the Wheatstone and duplex systems give every satisfaction. 
The receipts for the year show a small increase, but a somewhat large amount 
had to be debited to the profit and loss account due to an unascertained out- 

payment which had been accumulating against the company. The directors on 
ascertaining the facts made the payment forthwith and have charged the full 
amount against the earnings of the year. The company’s revenue from all 
sources for 1901 amounted to £153,041 3s. 2d., as compared with £151,643 LIs. 4d., 

for 1900, showing an increase of £1,397 lis. 10d. ‘The expenses were: on 
commercial and general account, £40, 674 10s. 0d.; on maintenance account, 
£24,185 Os. 6d.; total, £63,8F9 10s. 6d., as against £78,359 5s. 11d. for 1900, a 
decrease of £14,499 15s. 5d. Deducting the above expenses of £63,859 10s. 6d. 
from the total revenue of £153,041 3s. 2d., a balance remains of £89,181 12s. 8d., 
trom which income-tax paid £4,945 17s. 4d. has to be deducted. Tothis amount 
brought from the year 1900, £12,154 14s. 8d. has been added, making a total of 
£96,390 10s. 0d. From this amount £5,000 has been placed to reserve, and that 
sum, together with £10,625, amount of interim dividend, as well as the 
accumulated out-payments of £63,992 13s. 11d. have to be deducted, leaving a 
balance of £46,772 16s. 1d. The directors now proposesthe declaration of a 
dividend for the six months ending December 31st, of 17s. 6d. per share, 
making, with the dividend already paid, 6 per cert., and a bonus of 20s. per 
share, both free of income-tax, making in all, 10 per cent. for the year, 
carrying forward £14,897 16s. 1d. to the credit of 1902. The following directors 
retire, and offer themselves for re-election :—Sir W. R. Brooke, K.C.1.E., and 
Dr. H. H. Meier. 


Baker Street and Waterloo Railway Company. 


Tue report for the half-year ended December 31st last, submitted 
at the meeting held yesterday, states that effect has been given in 
the accounts to the terms of the agreement for the transfer of the 
contracts so far as they relate to the old co tractors, althcugh the 
agreement was n't actually sealed until after the end of the half- 
year. 


Owing to the limited funds at the disposal of the company during the past 
half-year, the directors were not able to proceed with the works as rapidly as 
they would have wished, but a contract having been entered into with the 
Metropolitan District Electric Traction Company, Limited, as stated in the 
circular issued on March 7th last, the works are now being pushed on as 
rapidly as possible. Under an agreement with the Metropolitan District Elec- 
tric Traction Company, Limited, that company will pay interest at the autho- 
rised rate of 3 per cent. per annum during construction. The necessary steps 
are being taken to safeguard the company’s interests where they may be affected 
by Bills now being promoted in Parliament. The balance-sheet shows cash at 
bankers, in hand and on deposit, £23,399; accounts outstanding, £1,314; Parlia- 
mentary deposits, £107,735; balance at debit of capital account, £22,248. ‘Ihe 
engineers report that since the date of the last half-yearly report, the progress 
made with the works.is as follows:—The western station tunnel at Waterloo 
has been completed. The eastern running tunnel under the river, which was 
then 90 yards south of the shaft, has been continued, and has reached a point 
on the south side of the river where it is clear of the water bearing strata, and 
safely situated in the London clay. Northwards the eastern tunnel has been 
continued from the point in Regent Street, near the junction of Conduit Street, 
to the north side of Oxford Street Circus, where it will join the large station 
tunnel. The western tunnel remains as last reported. On the northern sec- 
tion of the line the work stands as reported last half-year. At the station works 
at Waterloo considerable progress has been made with the lift chamber, which 
will shortly be completely covered in and the surface restored, The under- 
ground passages from the shafts to the tunnels are well advanced. At Picca- 
dilly no further work has been done, but it is intended to start the underground 
passages round the shafts as soon as the contractor can make the necessary 
arrangements. At Oxford Street the 18 ft. shaft has been sunk to the full depth, 
and the underground passage connecting it with the eastern tunnel has been 
constructed. 





Stock Exchange Notices.—Wednesday, May 7th, has 
been appointed a special settling day in:—London United Tram- 
ways (1901), Limited.—51,501 5 per cent. cumulative preference 
shares of £10 each, fully paid ; 30,999 5 per cent. cumulative pre- 
ference shares of £10 each, £5 paid, within Nos. 1 to 82,500; 
£655,341 4 per cent. first mortgage debenture stock: and pro- 
visional certificates (£50 per cent. paid) for £169,659 4 per cent. 
first mortgage debenture stock. Notting Hill Electric Lighting 
Company, Limited.—F urther issue of 2,200 ordinary shares of £10 
each fully paid, Nos. 12,201 to 14,400, and the Committee bas 
ordered the undermentioned to be quoted in the Official List :— 
London United Tramways (1901), Limited, and Notting Hill Elec- 
tric Jiighting Company, as above; also Willans & Robinson 
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“Le eet alway undertakings in buenos Ayres 
showed a very considerable Gecrease in traffic. Those decreases, he 
believed, to a great extent were due to the commercial depression 
that had prevailed at Buenos Ayres for some time past. Although 


Sir CHARLES GILMAN moved the adoption of the report; Mr. E. 


WILD seconded, and it was adopted. 


Resolutions declaring dividend, and re-electing directors, were 


carried, 
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Limited.—Further issue of 26,666 ordinary shares of £5 each, fully 
paid, Nos. 90,001 to 116,666; and 16,666 6 per cent. cumulative 
preference shares of £5 each, fully paid, Nos. 125,001 to 141,666. 








TRAFFIC. RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending April 
18th were £718; corresponding week last year, £575; decrease, £143, Total 
to date, £10.036; corresponding period last year, £2,579; increase, £1,457. 
Miles of track open, 103. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
April 18th were £278; corresponding week last year, £269; increase, 
£9. Total receipts to date, £3,601; corresponding period last year, £3,242 ; 
increase, £359. 


Bristol Tramways and Carriage Company.—The receipts for the week ending 
April 18th were £4,314; corresponding period last year, £4,056; increase, 
£258, 


British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending April 11th :— 


Comparison 


with corres- No Aggregate. 
: Amount pondingweek ~*~, Ronis eee 
Company. > : 
£ of last year. weeks.'Amount,| .2¢ oF Dec. 
+ - £ - 
£ £ £ £ 
Devonport* .. es 379 -- - 14 5,530 “= - 
Dudley- Stourbridge 595 - 268 144 9,360 1,819 - 
Gateshead* .. me 619 —_ | 144 9,125 — = 
Greenock-Pt. Glasgow 154 263 143 5,518 8,058 — 
Hartlepool .. ou 229 - 25 | 143 2,711 146 _ 
Kidderminster ae 93 - 77 | 243 1,408 137 — 
Merthyr: ee ns 169 - 185 144 2,813 — 185 
Middleton* .. es 244 - - 24 769 — _ 
Oldham—Ashton .. 447 1€5 144 6,781 — 18 
Poole} .. aie a 227 51144 2,858 — | 81 
Potteries .. ../| 1,881 - 251) 144 | 19,675 669 | — 
Southport... oe 199 - 89 «144 2,177 585 | — 
South Staffordshire | 656 “= 406 144 10,484 540 | — 
Swansea a ae 409 - 89 14% 5,938 566 - 
Taunton* oe e 53 a 144 790 — _ 
Tynemouth§ .. < 207 _ 104 144 2,836 118 — 
Wolverhampton Dist. 119 42 —- 144 1,897 1,216 — 
* Not in operation last year. + Partly steam. {Comparison from April 
5th only. § Comparison from March 18th only. The corresponding 


week last year was Eester week. 


Central London Railway.—The receipts for the week ending April 19th were 
£6,757; corresponding week last year, £6,443; increase, £314. Total 
receipts to date, £105,952; corresponding period last year, £97,984; in- 
crease, £7,968. Miles open, 6, 


City and South London Railway.—The receipts for the week ending 
April 20th were £2,810; corresponding week last year, £1,936; increase, 
4874. Total receipts to date (16 weeks), £47,543; corresponding period last 
year, £32,126; increase, £15,417, Miles open, 63; last year, 43. 


Dover Corporation Tramways. — The receipts for the week ending April 
21st were £194 18s, &4d.; corresponding week last year, £195 18s. 54d.; de- 
crease, 19s. 9d. Total to date, £2,806 9s. 24d.; corresponding period 
1286 year, £2,668 Os. 74d.; increase. £138 8s. 74. Miles of track open, 8. 
Car miles run, 1902, 5,126; 1901, 4,999. Number of cars, 1902, 12; 1901, 11. 


Dublin United Tramways Company.—The receipts for the week ending April 
18th were as follows:—D.U.T. Co., £8,542 18s. 10d.; D.8.D. Co, £978 8s. 5d.; 
total, £4,521 7s. 8d.; corresponding week last year—D.U.1. Co., £3,444 
103. 10d.; D.8.D. Co., £757 13s. 9d.; total, £4,202 4s. 7d. (Spring Show, 1902); 
increase, £319 2s. 8d.; aggregate to date, £63,406 1s. 11d.; last year, £59,999 
15s. 5d.; increase, £3,406 6s. 6d. Mileage worked, 46. 


Liverpool] Overhead Railway.— The receipts for the week ending April 
20th were £1,445; corresponding week last year, £1,644; decrease, £199. 
Total to date £22,441; corresponding period last year, £24,382; decrease, 
£1,887. Miles open, 6 miles 57 chains, 








STOCKS AND SHARES. 

Wednesday Evening 
WirH the new Consols scrip settled down into a 30s. premium, and 
the gilt-edged market as a whole very firm, the other departments 
of the Stock Exchange which move in sympathy with the Funds are 
steady to good. There is certainly not much business going on. 
Investors and speculators alike appear to prefer a seat upon the 
fence during these three weeks in which the commandoes confer 
concerning Peace, but that the issue of the negotiations will be 
favourable is commonly believed, and if, after all, the terns are 
rejected, there will be a very sharp shake out in markets thoroughly 
prepared to have peace proclaimed. 

Home railway stocks continue to attract considerable attention, 
and the disposition is to take them more seriously than has been 
the custom for the last two years. Although there is not much quot- 
able change to record, the electrical securities are hard along with the 
“heavies.” Waterloo and City is inclined to harden in sympathy 
with the jump in London and South-Western stocks, due to 
prospects of the Naval Review and much home-bringing of troops, 
not to mention the benefit which would accru2 to the line if the 
proposal to magnify Southampton at: Liverpool’s expense should be 


turned to definite decision by the new shipping combine. — It seems 
rather a pity that the Waterloo and City does not make an effort to 
pull its rolling stock and general arrangements into line with those 
of the Twopenny Tube. The Central London’s Bill for doubling 
its line, “‘on the other side of the Park,” looks as though it might 
have considerable difficulty in passing Lord Windsor’s Committee 
in the face of the ‘comprehensive scheme put forward by the North- 
East London, the Piccadilly and City, and the London United Tram. 
ways Companies. Mr. Yerkes’ plans look quite small compared 
with that which is to connect Hammersmith and New Southgate, 
Shepherd s Bush and Edmonton. District stock is duller at 32} 
from the passing of the Embankment tramway scheme, but Metro- 
politan Consolidated at 79 is nearly four points above the quotation 
ruling when a purchase of the stock was suggested last month. It 
is thought not unlikely that the Metropolitan may itself be taken 
over by the Yerkes-Speyer party. Brighton Railway issues have 
quite recovered from the flatness which befell them upon the 
appearance of the two suggested competitive lines, the last a 
mono-rail. 

Interesting enough in its way is the new issue of Electrolytic 
Alkali shares, but the conservative capitalist should let his interest 
be of the academic kind only, for he can buy the shares cheaper 
in market overt, than at the sovereign asked by the company, less 
5 per cent. discount to existing proprietors. The length of time 
for which the profits are stated is really too short for any reliable 
estimate to be made of future gains, and when 7 percent. is offered 
on Preferred shares in a company which expects to pay 15 or 20 
per cent. on its ordinary share capital, the prudent investor stands 
aside. But the Electrolytic Alkali has a process which may, of 
course, eventuate in something very valuable, and the shares are by 
no means a bad gamble, considered as such. 

Electrical Supply shares are moving within narrow limits, and 
the only reason for optimism in their section is the likelihood of 
the companies having a very good June, a month which, in the 
ordinary way, does not bring much grist to their mills. We may 
venture to prophesy that the external illumination of the Stock 
Exchange will be all electrical, but, seeing that the ‘“ House” is its 
own supplier, the probable tri-coloured blaze will help no share- 
holders’ pockets. Peace news would do more good to electrical 
shares than half-a-dozen Coronation days. Welsbach issues are 
advancing—not on the electric mantle idea—but because of the 
support afforded to incandescent lighting by some of the gas com- 
panies. 

Electric Constructions have recovered to 1, and various garbled 
accounts are in circulation to justify the rapid fluctuations in price. 
The true story is simp!y that somebody who was closely connected 
with the company severed that tie, sold his own shares, and made 
no secret about it. The market, seeing Electric Construction sellers 
simply tumbling over one another in their haste to get out, took 
fright, hinted darkly at the report (which is not due until June), 
and let down the price to nearly £1. Now, however, the stream of 
selling has stopped, and we are all beginning to feel our feet again, 
with the consequence that the shares have rallied to 14—1}. At 
the middle price they should be cheap, since we understand that 
the next dividend is hardly likely to be less than it was this time 
last year, and that the company is doing very well. 

In another fortnight—on May 7th, to be exact—the long-delayed 
special settlement in London United Tramways new issues is to 
take place. After that event, it is probable that the Debenture 
stock may have a chance of improving. Behind it there is ample 
security both as regards principal and interest, and for a steady 
4 per cent. investment the stock looks under rather than over- 
valued at about 103 to 104. And while we talk of these Deben- 
tures, it is fitting to draw attention to the similar stock of the 
British Westinghouse Company. It is obtainable at 49, and there 
is another 50 percent. to be paid in a few weeks’ time. When the 
floating stock now on tap in the market gets into public hands, the 
quotation must surely improve by degrees. 

Tramway shares are a shade harder, perhaps in indirect sym- 
pathy with the success attendant upon the Thames Embankment 
tramway scheme. In this section Buenos Ayres and Belgrano Pre- 
ferences are amongst the most hopeful fora quiet advance. At 
the recent meeting the chairman spoke optimistically of being able 
to clear off interest arrears before very long. Calcutta Trams area 
“ market tip.” 

National Telephone Deferred stock has crumbled to 58 upon & 
number of selling orders, but the Preferred is practically unchanged, 
and a slight inquiry for the 4 per cent. Debenture stock has 
strengthened the quotation to 103. Oriental Telephones fail as yet 
to respond to the excellent report just out. With reference to tele- 
graphs, the Anglo-American Companies’ securities are a little better 
upon the growing activity in the Yankee market. Far Eastern 
varieties are scarcely changed, and the amount of business doing in 
them is very small, 
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02, : 
al SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Stock Closing a — ~ done 
eems Present or Dividends for Closing 
rt te Issue, . BAMB, oe the last three years. Wario pony aed, pei Lr 
those 1999, | 1900, ) 1901. Highest, | Lowest. 
bling 82,300 | African Direct Telegraph, 4 % Debs, wos ww WOO] nce fT vee | one 1 OO 2B | 9 TOS ay SEs 
night 25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25, 000 . cee | 10 | © cee ose coe 34— 44 34— 44 ied ese 
‘ittee 119,7007) Amazon Telegraph 5 % Debs., Nos. 1 to 1,250 Red. eos: | SL Teen coe «» | 70 — 80 70 — 80 oak ood 
orth- 804,720 | Anglo-American Telegraph ... ae eee coe ve» [Stock] 73/6 | 34% | 61s. | 44 — 47 xd| 44 — 47 454] . 
a 8,097,640 | . Do, do, 6 % Pret. eee eee ws. [Stock] 6%} 6 Hl 6 % | 86 — 88 xd} 87 — 89 89 &7 
a 3,097,640 Do. do. Deferred .. i. oes (Stock/£17s.| 58% | 28 | GE—- 72 | 7— 7h | 78| 7% 
ared 44,000 | Chili Telephone, Nos.1t0 44,000 .. 0 us ews | BL AHL HB] ow 34A— 4 | SH 4 oa 
gate, 13,988,300$} Commercial Cable __... aes “ad Za cov 19100 |-8 BH] wee +» {150 —160 {150 —160 St oa 
| 82h 1,741,0297 Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock} ... ose -- | 93 — 96 93 — 96 94% | 94 
‘etro- 16,000 | Cuba Telegraph Bad +“ “as o0t eve ie ee ct ee oes 44— 54 4— 5 ee 
ation 6,000 Do. SS eee ree aay Ar) ees ee ee ee ee a ee Be 
12,931 | Direct ~~ amaaao Telegraph ... soe eee 614%1/4%] - 3— 4 3— 4 as Mea 
- It 6,000 do. 10 % Oum. Pret... Ney ON | Rey oe ae ee OF | we 
aken 80,0007 De, i ee cee ee ne es Tes ee PO. PS 8 Ec 
have 60, '7101| Direct United States Cable ... 20 | 33% | 88% | ... 94— 104 94— 104 103 93 
the 101,3007| { Direct West India Cable, 43! %, Reg. (Dab, risa 1 | ae Liew Oe 1 To 
ast a 4,000,000 | Eastern Telegraph, Ord. Stock ... sss aes (Stock} 7%H/ 7%] « [122 —132 xdjl22 —192 | 127 | 122 
1,930,807 Do. 34 Pref. Stock vee ee | 100 vee ces ese 83 — 86 xd| 83 — 86 854 aa 
ly tie 1,482,2682 Do. Mort. Deb. Stock Red. oes ee. [Stock] ... ae = 1¢5 —109 105 —109 107# | 1064 
erest 300,000 auton Bits, Auiralai and China Telegraph ...| 101;7%|7% % | 124— 134 | 124— 138 | 138) 128 
saper $20,0007 4 % Deb. Stock Stock] ... aa .. {108 —113 [108 —113 at a 
"Tess 30,0002 Raster and Bouth African Tolograph, 4 % Mort Deb. 100 |52%| .. | .. | 98 —101 | 98 —101 | 1024 | 101 
time 200,0002} Do. 4 % Reg. Mt. Debs. (Mauritius Sub.)1—8,000 | 25| ... | ... | .» [100 —103 {100 —103%| ... | .. 
iable 180,227 | Globe Telegraph and Trust ... 9... se. vee ows | -10 | 52H] 54GW] « | 84— 94 8k— 94 93 | 88 
fered 180,042 Do. do, Ce cn et a es ve | 124— 134 | 124-134 | 133] 124 
or 20 150,000 St Sees Sere: st Ne a in 10; .. 165%] .. | 27 — 29 27 — 29 pie ae 
’ an ermuda Oable, 44 1st ort. Debs, 7 = EP 
ana 75,000 within Nos. 1 to 1,200, Red. 100 coe _ das 93 —103 99 —103 eos 
y, of 17,000 | Indo-European Telegraph... wee | 25 (10 Y [10 Y% [10 % | 35— 39 | 85 —39 | S7F] ... 
re by 100,0002} London Platino-Brasilian Telegraph, 6 % Debs. aes coe: 1 ROGET see in w. |100 ~104 |100 —104 aad oa 
72,680 | Montevideo Telephone, —— Ord., Nos. 1 to 72,680 .. 1 se “ eas — 3 4— 34 ate ia 
anil RF _AQP Do. do, do. 5% Pref, Nos. 1 to 86,492 1] 5 = Pe g— 1 i— 1 wae 
aa 983,333 saan Telephone, Pref. Stock... a pa wo. | 100};5%/|5%|5 % | 95 — 99 95 — 99 96} | 954 
i 200,000 Pref. shares... fe dee ve a wa 34 33 38— 33 34— 33 Sed id 
n the 966,667 = Def.Stock ...  .. «se «| 100| ... | 60 |6¢xd/58—62 | 57 — 61 58} | 57 
may 15,000 Do. 6 % Oum. Ist Pref... . ww | 10/6%/6 & 6%/13—15 |12—14 Hae ae 
Stock 15,000 Do. 6 % Cum. 2nd Pref. ... 10;}6%/| 6 6%|12 —14 12 — 14 
is ite 250,000 Do. 5 & Non-cum, 8rd Pret, 1 to 250,000 5|/5%/5%/5%] 43— 54 | 4g— 5 42 
hasee 2,000,0002 Do. 384 % Deb. Stock Red. tee se» [Stock] 34% | 38% | 34% | 93 — 96 93 — 96 
brindl 500,0007 Do. 4% Deb. Stock Red.. 100; .. |4%/|4 % {tol Sig 101 —105 103 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171, ‘504, fully paid l1;5RBlERl6b% is 1g— 1p] ... 
3 are 100,0007) Pacific and European Tel., 4 % Quar. Debs, 101,000... | 100] ... ses ‘ 99 — 102 99 —102 mr 
f the 11,839 | Reuter’s... ae aa ae! Mes 815%1|5% 64— 73 64— 7 74 
com- 3,303 | Submarine Oables Treat vee ces eee ons vee | Cert. Pre 119 —125 |110 —120 
58,000 | United River Plate Telephone aed 5|7% . 43— 5} 4¢— 53 is 
rbled 40,006 Do. do, 5 , Oum. pref. Nos. 1—40, 000 Bil ae sis 44— 5 44— 5 as pe 
3 179,9477 Do, do. 5 % Debs. ... eos eee [Stock] ... cee ee §=|102 —105 102 —105 re cee 
price. 155,600 | West African Telegraph, 5 % Debs... 100 eee ees don 99 —101 99 —101 “ue ove 
ected 30,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—-53, 008 p> re a ice 4— §¢ 4— #2 oi in 
made 150,0002 Do. do. 4 % Deks., 1—1, 500 gua. by Bras. Sab. Tel. 100; ... see a 99 —102 99 —102 aaa ces 
ellers 207,980 | Western eer ~*~ Nos. 1—207, 930 .. ies oe) 1062 Gite... -Is—~—39 12 — 13 12 ean 
took 75,0002 Do 5% Debs. 2nd eeries, 1906 eae: [ROGET «see ee [+ eee [102 —105 (102 —105 <a see 
: 348,7777 Do. = 4 % Deb. Stock Red. “oe dos. f LOGE aes aad we. | 99 —102 99 —102 ia aia 
une), 88,821 | West India and Panama Telegraph... _... oe) ET RE Gee os i 38 See Tae Bee 
am of 84,563 Do. do, do. 6% Oum. ist Pret... ! 10) | | | 6 — bh] oO BR | 
gain, 4,669 | Do, do, do. 6 % Owm. 2nd Pref. . | 10 | see | ve | vee | Bh 44 Sh— 44 | ww | 
. At 80,0002) Do do do = & & Debs, Nox. 1t01.809/100| ... | |. | ... ico —103 |100 —103 ay 
es: ELECTRICITY SUPPLY COMPANIES. 
Bi 100,000 | Blackheath and Greenwich Dist. Electric Light, Ord. 1 | | ais g— § — 3 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 ans «» {100 —104 100 —104 
layed 19,661 | Brompton & Kensington Elec. Lt. Sup., Ord., lig 516%/6%/8%| 9— 9 | 9— 98 
is to 20,000 Do. do. 7 % Oum. Pret... a eg ee oe ee ee ee 
nture 50,000 | Charing Cross and won Electricity Bupply_... 5/9%/19% 110%} 9—10 9 — 10 9%) 955 
ple 50,000 Do. do. s. wht tel Bl hn | se | Ole Oe) ee ek 
iol 250,000 Do. do. = 4% Deb. Stock Red. | 100 aa “a «- |105 —107 105 —107 ane 
a 34,000 |*Chelsea a Matias Supply, Ord. ... - | 5/6%|58%14%| 5t— 5f | 53— 53 58 
ippy 
over- 150,0007 do. % Deb. "Btock Red. Stock] ... aes .. |llv —113 110 —113 aa 
eben- 70,579 | Oity of ft bondon “Tiectric Lighting, Ord. 40,001—110,579... | 10|4%|0%|5%/| 8— 9 8— 9 is Sos 
f the 40,000 Do, 6 % Cum. Pref., 1 to 40,000 . e% 100;6%|6%|.. |12—13 |12—13 12,5} 12% 
chal 400,0002 Do. 5 % Deb. Stock, Scrip. (iss.at £115) allpaid | ...| ... | ... 123 —128 |123 —128 Rites: 
ote 200,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid 100 ies an .- |103 —106 103 —106 aoe waa 
me; 40,000 | County of Lond. & Brush Prov. Elee. Ltg., Ord. 140,000 | 10;4%/4%/14%| 8— 9 8— 9 85] 8 
s, the 20,000 Do. do. do. 6 &% Pref., 40,061—60,000 | 10/6%/|6%/ . 1i3—18 | 12 — 13 12g| 14 
400,0007| Do. 4% % Deb. Stock, Prov. Certa (all paid) Rd... |... | «|... 1067 —117 [107 —110 | 1094-| 10384 
sym- 35,500 ' Edmundson’s Elec. Corp., Ord. Shares aes aes coe §|/6%17% ee €4— €2 €4— €2 ve “a 
‘ment 20,000 Do. do. 6 % Cum. Pref. see | err ere ada “a3 6— €4 6— €4 6; 6} 
Pras 120,0007 Do. do. 44 % 1st Mort. Deb. Btock. .../ 100} .. | ... | ... [106 —169 {107 —110 hg) 
At 21,000 | Kensington and ellie Electric, Ord. —... 5 | 11% | 12% | 10% | 10 — 11 10 — ll se ade 
2 90,000 Do. do. 4% Deb. eb, Stock Stock} ... ea +. |101 —104 |101 —104 ous ceo 
z able 110,000 | London Electric supply gain a ae ese S|] ov ose soe 14— 2 14#— 12 ee ea 
area 49,840 Do. 6 & Pref. Sol 00 oa a 43— 42 43— 43 43,| 4} 
250,0007 Do. = . 4% Ist Me "Db. Stock Rd. |Stock| ... ae -« | 95 —100 95 —100 ees er 
sel 98,769 | Metropolitan Electric Supply, 101 to 62,500 —s... 10|5 %| 6 &% | 64% | 144— 154 | 15 — 16 153 | 153 
a 220,000 Do. 43% First Mortgage Debenture Stock ol meron woe | freee (112 —115 sf! —115 Fe! pas 
nged, 250,0002 Do. 84% Mort. Deb. Stock Red. ... vee [Stock] ... see [Meee | 97 —100 £7 —100 ae eae 
x has 8,652 | Notting Hill Electric Lighting .. os cee | 10H) FSS Ge | OG | 1h 1S 14 — 15 me ae 
as yet 40,000 | St. James’s and Pall Mali Electric Light, Ord. a 5 he 144% |144% | 144— 154 144— 154 ‘ 
tele- 20,000 Do, do. 7 % Pref., 20,081 to 40,080 | 5/7 7%/7%|8s— 84— oh 
tte A 150,0002 $4 % Deb. Stock Red... | 100| w. | wn we Tn ita 98 —101 a si 
; 12,000 Smithfield Market Bloct. Supply, Ord. ae see eae | eee aa sev 1Z - ° 23 17-— 2 “4 ose 
stern 50,0001 Do. do. 4 % Dob. woe vee | 100] cae | aoe | Sine | 80 — 96! | 80 — 90 ; a 
ing 1 65,000 | South London Electricity Supply, One vim ee nee too a & $2-— 3} $2-— 3} vi 3 
__ 109,518 | Westminster Electric Supply, Ord. pCa a Ae 108% |104% | 114-124 | 11 — 12 | 12 | 114 
* Bubjec) to Founders Shares, t Quotations on Liverpool Stock Hxchangs, 
1 Unless otherwire stated all shares are felly paid. # Dividends psid in deterred share warrants, profits be rg = ae capital, 
*Dividends marked § are for e year consisticg of the latter part of one year and she fires part of the oext, 
oe sala 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 

























































































Stock ; Closing Closing Business done 
Present Dividends for Fi 
Tere, vame, sulig| tnelast three years, | Quotation | Quotation | , moekcoted 
t 1999, | 1900, | 1901, Highegt.| Lowest, 
20,000 | British Aluminium 7 % Cum. Pref. . Be lig 8 pes as ate 44— 54 44— 54 edi es 
$00,0002 Do. do. 5 % 1st Mort. Deb. Btock Red. . [Stock] ... a ww. =| 88 — 92 88 — 92 if i 
62,074 | British Electric Traction _... see ss wo» | 10) 8%) 9%! o- | 184— 144 | 184— 143 14 1°13 
90,000 Do. do, 6 % Cum. Pref. a he | 0 eer ie ww. | 124—122 | 124— 123 128 | 127, 
600,0007 Do. - do. 5 % Perpetual Debenture Stock .. [Stock] .., ae ... [124 —127 124 —127 1264 | 124% 
70,000 | British Insulated Wire Ord. re eee aS 5 | 20 %| 15 %| 10 %| 84— 98 8— 9 88] >... 
70,000 Do. do. 6% Cum. Pref. Ate ee saa 8 ee mee le 5g— 63 54— 6 Rea x, 
-50,000 |{Browett, Lindley & Co. (1899), Ord. = eee ee i, 8 A jo; 4 eee 18s. to 15s. | 13s. to 15s. |... das 
50,000 |{ 6 % Cum. Pref. ... ey | GL ans Re 4 aon 16/0 to 17/0 | 16/0 to 17/0 ede vee 
105,731 Brush Elecl. ‘Enging.; ‘Ord., 1 to 105,731 _ ... te “bs 2) 5&%| 5 % Nil 4— 1 4— 1 Sits... 
150,000 Do. do. Non-cum. 6 % Pref. . eee see 2; 6%) 6%13%] 14-— 2 14— 12 el] oY 
125,0697 Do, do. 44 % Perp. Deb. Btock ove +. |Stock] ,., eae .- |101 —104 101 —104 ed fcr 
125,0007 Do. do. 44% Perp. 2nd Deb. Stock we. {Stock} ... oes see 97 —100 97 —100 een 
80,000 Callender’s Cable Construction shares , Nos. 1—30,000 _... 5/15 %|-15 %| ... | 174— 184 | 17 — 18 173 
40,000 Do. do, 5 % Cum. Pref eee 5 ses wee eee 54— 6 54— 6 5b 
90,0007 Do. do. 44 % 1st Mort. "Deb. ‘Btock Red eee [Stock] ,.. eee ee =J111 —115 111 —115 ei 
1,969,800 | Central London Railway, Ord. Stock Hi seo we» [Stock] .., AS 4 %]103 —106 |103 —106 106 | 105 
440,100 Do, do. 4%, Pref. Stock .. can ee [Stock] ,., nae 4 %|103 —106 103 —106 1054 | 105 
440,100 Do. do, Def. Ds. <ns eee se. [Stock] ... pee 4 %| 99 —102 100 —103 100 = 
855,000 | City and South London Railway ... on ses w» |Stock} 17%] 12%] 2 %| 65 — 68 65 — 63 68 67 
54,000 | Crompton & Co., Nos. 1 to 54,000... _ - ~ ala: 2a 4 3— 34 3— 34 ast = 
Do, 5 & 1st Mort. Reg. Debs., 1 to 0o ni 
100,0007 £100, and 901 to 11,000 of £50 redf| “| “| cs | ce [100-105 100 —1°5 % ve 
99,261 | Edison & Swan Utd. El. Let., “A” shares, £3 pd. 1 to 99,261 5 6% 28%) ... 4— # 4— §@ wes Sate 
17,139 Do. do, do. “A” Shares, 01—017,139 ... 5 6 %| 28%| ... 2— 3 2— 3 eee “a 
$44,0237 Do. do. do. 4% Deb. Stock Red ceo: | 200 nee “aes ae 78 — 83 78 — 83 ose 
100,0007 Do. do. 5% 2nd Deb. Stock Prov. Certs. all pd. | 100 | ... ae w. =| 82 — 87 82 — 87 re 
112,106 | Electric Construction, 1 to 112,100 ... wae 2| 6% 6% ... 1— 14 14— 12 18 1,7, 
31,390 Do, “do. 7% Cum. Pref., 1 to 31, 390... eee 2 eee ose ee 24— 3 24— 3 eis = 
182,5002 Do. do. 4% Perp. 1st Mort, Deb. Stock eos [Stock]... ane .. | 97 —101 97 —101 ae ae 
18,000 General Elec. Co. -_ 5 % Cum. Pref. ... Ses eas [el . ves wat sn 93— 10} 93— 10} are -. 
150,000 Do. do. 4% Mort. Deb. ... ese «es [Stock] .., bo .. | 98 —101 98 —101 een ra 
55,000 | Henley’s (W. = bieaten Works, Ord. ... coe oes 5 | 15 %| 20 %| 20 %| 17 —18 17 — 18 
$5,000 Do. do, 44 % Pref. ... 5 44%| 44%] ... 54— 6 54— 6 
§0,00C7 Do. do. 44 Mort. Deb. Stock... . [Stock] ... Re ee [111 —115 = =|111 —115 eae a 
60,600 | India-Rabber, Gutta-Percha and Telegraph Works oe | 10) 10 Z| 10 Z|... 21 — 22 21 — 22 aan om 
$00,0007 Do. do. do. 4 % lst Mort. Deb.. eos | 100 ‘aa ee ~~ 99 —102 99 —102 Fee aa 
$7,500 |fLiverpool cet Railway, Ord. ... aoe oe | 10) S¥%!i 32%} 14%) 48-— 5 44— 5 ve ae 
10,000 |¢ Do. Pref., £10 paid ane os 10; 5 at obs 104— 11 104— 11 ae es 
7,500 | Parker (Thomas), Tinted: Ord., Nos. 1 to 7,500 ... cae 10 ses ion sae 154—164 154— 164 kee aay 
§Rosling, Appleby & Fynn 6 % Cum. Pret. . vee oo | SL eee 6%] .. | 19/0 to 20/0] ... —... Pre 
$7,350 | Telegraph Construction and Maintenance ... oe | 12 | 15 %| 174%] 20 %| 34 — 37 34 — 37 37 36} 
150,0007 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 se | 100 es ee ee =|102 —105 102 —105 ond ies 
25,060 | Telegraph Manufacturing, or Nos. 1 to 25,000 ... coe 5 | 12%) 12%) .. | 104—114 | 104— 113 10 
20,601: Do. do. 5 % Cm. Prf. Nos. 1 to 20,000... Bol case Ae eas 54— 6 54— 6 
540 ae, Waterloo and City Railway, Ord. Stock... a 100 | 3%) 8 %| 3 %| 91—94 | 91 — 94 94 | 924 
4 Qvotaticns cr Liverpoo! Steck F xc bavge t Unlese otherwise stated all shares are fully paid, § From Bradford Share List, 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Consolidated Telephone Construction and Maintenance, ;j,—;%. | Oldham, Ashton, and / ate Electric (£10 pd.), Ord., 144—15, 
Natioral Electric Free Wiring, }i— 2. Do, Pref, (£10 pd.), *w3—108 
* From Birminghem Sh rare List. q From Manchester Share | List. Berk rate of a. 3 Der cent. (February 6th, 1902). 
MARKET QUOTATIONS, Wednesday, April 23rd. 
ia CHEMICALS. &c. | This week, | L ast week, |ine, or Dec, METALS, &c, (continued,) | This basse Last week.|Ino. or Dec, 
@ Acid, Hydrochloric... oo per outs! 6/- | 6/- g Copper ow ee eo es perton £71 £71 
@ y Nitric ce ee e. per cwt,| 22)- | 22/- g " ee per ton £71 £71 
@ 4 Oxalic es “* e- per owt.) 82). | 82)- oe eon ‘Blectrolytic} Bars e- per ton £63 £63 
@ , BSulpburic.. ee e- percwt.| 5/6 | 6/8 eo 6 “ “ Sheets .. per ton £75 £75 
a Ammoniac, Sal per cwt. 89/- |  B9j- ei eon " Rod «» per ton £68 £68 
. Ammonia, Mariate (orystal) .. per ton £8310 | £8810 6 H.O. Wire per lb. 8d. 8d. 
es per ton £80 | £380 f Eb onite Rod: eo ee es perlb,| B/- 8/- oi 
: Bleachin powder os e. perton £7 | £7 oe | Sheet. eo ee ee per lb. 65/- 6/- oe 
@ Bisulphide of Carbon .. es perton £16 £15 ee n German Silver Wire ee ee perlb, 1/5 1/5 i 
a Borax ee ee e- perton £138 | £18 ap h Gutta-percha fine . eo ee per lb. 8/- 8}- bs 
a Bensole (90 %) ee ee ee per gel, 1/- | 4- h India-rubber, Para fine od es perlb,| 3/14 to 3/2 | 8/- to B/i 1d. ine. 
a ” 60/90%).. ee e- per gal, 5/6 | 5/6 ee f{ Iron, Charcoal Sheets .. per ton £16 £18 be 
a popker pacino es ee per ton £20 | £20 ee { « Pig (Cleveland warrants) .. per ton 48/7 47/2 1/5 ine. 
a Lead, Nitrate .. eo e- per ton £24 | £24 a € « Forgings, according to size per ton| From £11 | From £11 ee 
. » WhiteSugar.. e- per ton £81 | £81 & 4, Scrap, heavy.. es perton| 47/6 to 50/- | 47/6 to 50/- 
i aay Ee oe ee wed yon 221 10 = oe € . Wire, galvanised No. 8 .. perton pitod ‘ oe o 
e iri al, 2/ | | oe y P 
@ Naphtha, Solvent (90% at160°C). ar - | mo} & : Lead, English Ingot =.» portonl | i) 5° | ioziiis}| Téine. 
a Potash, Bichromate, incasks.. per Ib, Ba. | Ba, | os n___ Bheet 4. - perton) £13 10 £18 10 ee 
. n Caustic (75/80%) .. per ton £2 | £24 - z Manganin Wire No.28 .. «. perlb. Hy- 8/- 
» _Bisulphate os e- per ton £25 | £85 Ks g Meroury + perbot, £8 15 £8 15 ee 
; Shellac .. e+ per owt, 125}- 120/- 5s. ine, d Mica (in original oases), small . per lb. | 8d. v0 yd. | 8d. to yd. oa 
a Sulphate of Magnosia .. e» perton 44:0 | 4410 ‘ ad ws " . medium per lb. | 1/9 to 2/9 1/9 to 2/9 eb 
a Sulphur, Sublimed Flowers .. per ton £6 5 | £66 eo d » large .. perlb.| 8/8t07/8 | 8/8t0 7/8 oe 
a " Recovered .. e» per ton £510 | £610 eo Pp Phosphor Bronze, plain conte 8 per ib, |114d. to 1/2 |1l4d.to 1/2 rae 
a » Lump .. ie ee per ton £5 £5 aR p “ rolledbars&rods perlb.| 1/-t01/3 ve to 1/8 F 
a 8&cda, Caustic white 70%) .. per ton £1015 | £10 16 see Pp " stripa&ehect per lb. | From 1/2 rom 1/2 eB 
a » Orystals ce per ton £8 £8 20 0 Platinum s es peroz, £41 £41 p 
a Bichromate, casks ee per lb, 24d, 24d. So p Silicium Bronze Wire per lb. | 10a. so 1/- | 104. to 1/- - 
¢ Steel, Magnet, aco’d’ng to aesc'p'n per ton} From £15 to £40 a. 
METALS, &e. fon o inbars . § ee elles - .. 
b Aluminium Ingots, inton lots perton| £148 £148 Me g Tim, block + + ve we per tor] {*eion'iy| “ging” }| 80s. dee 
b 2 Wire, intonlots per ton £224 £224 se 9 uw foil ee eo ee per lb, 16 ib ms 
b Bheet, in ton lots = ton £191 £191 oe n Wire, Nos, 1 to is ee ee per lb. “7 17 ae 
Pp Babbitt's metal ingots.. per ton | £75 to £125) £15 to £125 p White Anti- friction Metals — 
¢ Brags (rolled metal 2" to 1a" basis per Ib, 63d, (2d. =e "White Ant” brand per ton) £85 to £65 | £85 to £65 ee 
¢e Tube (brazed) .. per ib, gid. 81d. ae § Yarna, 2/108 Grey Cotton, on sp’ls per lb, 7d. qd. oe 
Con » (solid drawn) .. per lb. Gd. Td. Pe i oo 6les, Plax. ee perlb, 6zd. 6d. eo 
¢ y Wire, basis ee ee per lb, Td. qd, § «a S8ply101bs, Ruseian ee per lb, 48d, . ae 
4 Conver Tubes (brazed) per ib, 82d, 88d. § w» 10 'bs, Russian, single .. per lb. 47d. 44d, re 
» —_ (wolid drawn) . per ib, 9d. 9d. cn $ 180 tbs, Jute rove . perton) £1026 #10 98 i 
> Copper Bara (best gelected) .. per ton £71 £71 <a k Zino, Bb: », (Viele Monsagne pnd.) perton} £22 10 £22 10 eo 
fa Messrs.G.Boor&Co. ( f India-Rubber, G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited. 


Prey ek i British Aluminium Co., Ltd. 9 Messrs. James & Shakspeare. [Co., Ltd. m Messrs. W. T. Glover & Co., Ltd. 

Quotations | — Messrs. Thos. Bulton & Sons. Quotations |), Messrs. Edward Till & Co. : Quotations +n Messrs. P. Ormiston & Sons. 

supplied by | 7 Messrs. F. Wiggins & Sons. supplied by" | 4 Messrs. Bolling & Lowe. supplied by | 4 Messrs. Johnson, Matthey & Co., Ltd: 
Le Messrs. Frederick Smith & Co, j Messrs. Walter H. Hindley & Co, S The Phosphor Bronze Company, Ltd: 
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| poles to the rim, by means of fitted bolts, which screw into a heavy 
— INSTITUTION OF ELECTRICAL ENGINEERS. square rivet passing throtigh the built-up pole, isshown in fig. 2 (p.662), 
° ince which also indicates the dove-tailing of the polesinto the rim of the 
02, wheel. 
=| SOME NOTES ON POLYPHASE MACHINERY. The usual method of casting the laminated pole-shoe in the steel 
By A. C. Exsoratt. cores is illustrated in fig. 4, which gives all the details and 
af dimensions of the poles of the 3,000—3,500-xw. generator, of which the 
13 (Paper read at Manchester, March 25th, 1902.) general arrangement is illustrated in fig. 3. The stampings for the 
“a pole-shoes, of the shape shown, are first built up to the correct 
r : dimensions and rivetted together; the pole-core is then cast round 
(Continued from page 663.) them, the upper part of the core being extended, as shown. By 
WHICBEVER form of pole is employed, the cores should this means an absolutely satisfactory job, very difficult to improve 
| be dove-tailed or otherwise let into the rim of the wheel, upon from the mechanical point of view, is attained. 
partly from mechanical and partly from magnetic considera- Another method of attaching the laminated pole-shoes to the pole- 
vs ae 
(on on 
) 
) 
, 
3 % 
t 
Fic. 3.—GENERAL ARRANGEMENT OF Two-PHasE Fiy-WHEEL GENERATOR AND EXCITER. 
4 3,000—3,500 Kw. ; 10,500--11,500 volts per phase ; 75 revs. per minute; 60 cycles; 96 poles. (Built by Kolben & Co., Ltd., for the 
= Metropolitan Electric Supply Company, Limited, London.) 
eed a 
i 1 ‘ ( 2-9 
~ hia voor a 3 lg F890R, T8095 ia 
ade > | | 5 srs oer . _ 4a 
‘abi | ae ? re} 
> i 
ae eae : 
: 
exes | 
Qngmhons © Covrin Srae 3 
! t S ot 
we X105 1 2165.) 
= @ 535 a a] 
+ te. 2.950 es 2 950 J 
ue 2ae2 _.. Are. _,, J ¢ 
{ bey -- ar 3847G4 - 4 
fin WTAE 
| \ wp, 1 8: As Fito te 5 ig ap IS ' 
< . . S19 =< 
| - Pore-Sroe Stameing— 
a: 
Ce ,] 
Fic. 4.—Fistp Porte Daraits oF THE GENERATOR SHOWN IN Fia. 3. 
tions. The latter must not be lost sight of, because the cores is shown in fig. 6, which illustrates, however, the pole of a 
—_ pole-cores and shoes of modern generators are invariably large inductor generator. The idea of employing Babbitt metal in 
worked at high flux-densities, principally: in order to reduce the this manner is ingenious, bus the method in question igs certainly 
pressure drop. When sheet-iron poles are dove-tailed into the rim, not so good as the one just described. 
tds they can be safely used at the same high yalues of peripheral speed With regard to the winding for the poles, this is nowadays 
id: usual w.th cast-steel poles. The usual method of securing such always carried out with copper strip, wound edgewise, for all large 
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machines. The advantages of this form of winding, which was 
first used by Mr. Ferranti many years ago, are numerous. It is 
mechanically the best for resisting the effects of centrifugal force, 
it is not difficult to apply, and its appearance is very good. At the 
same time, it is the most economical in copper, as both the winding 
depth and mean length of turn are relatively small, while the heat 
is readily conducted and radiated away. Full details of such a 
winding are given in fig. 4, already referred to; the individual 
layers are separated from one another by means of pressspahn 
punchings 0°02 in. thick, and the complete winding is pressed on 
the pole (the pressure being maintained by means of a steel plate, 
as shown) sothat the pole and winding become virtually one solid 
mass. 

The height of the pole-cores must always be as short as possible, 
in order to minimise magnetic leakage between adjacent poles ; 
this height (that is, the length of the field bobbin) should be a 
compromise between leakage considerations on the one hand, and 
considerations of radiating surface and mean length of turn on the 
other. 

Assuming then that the laminated pole-shoes are a requirement cf 
good modern practice, it is now advisable to come back to a point 
previously touched upon, namely, the function of the pole-shoes 
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Sheet-iron plates from which armature stampings are punched. 


Fig. 5.—ARMATURE DETAILs OF THE 3.000—3,500 Kw. Two-PHaAsE 
GENERATOR SHOWN IN FIG. 8. 


with regard to the parallel running of the generators. As already 
pointed out, there is no doubt that the damping currents in solid 
pole-shoes exercise a beneficial effect in this respect, which effect 
practically disappears when the pole-shoes are laminated. The 
question therefore arises, Is this effect of sufticient importance in 
modern plants to make it worth the designer’s serious consideration, 
and if so, how shall the effect be retained in the design, in spite of 
the laminated pole-shoes ? 

In order to examine this point it becomes necessary to refer to 
two fundamental considerations which must fourm a basis for any 
discussion of the parallel running of alternators—two points which 
are independent of all details of alternator construction. The two 
considerations in question are the turning momeut of the prime 
mover and the frequency of the generator, and they are best con- 
sidered together, because they are in reality intimately connected. 

Theoretically perfect parallel running of generators can only be 
attained when the turning moment of the prime movers is abso- 
lutely uniform, or when the induced E.M.F. does not vary in a 
periodic manner. The former condition of affairs is practically 
attained with steam and water turbines, and the latter in the case 
of direct current plants. When the prime mover is a reciprocating 


engine, in which, from the nature of things, the turning moment | 


departs more or less from uniformity, the quality of the parallel 
running will depend entirely upon the extent of this departure, 
and upon the number of field poles of the generator, considered in 
relation to the electrical constants of the latter. That is to say, it 
requires very much better engines (judged from the point of view 
of cyclic irregularity) to operate, for instance, slo v-speed 100-cycle 
generators in parallel than 50-cycle generators having similar 
armature constants and the same speed. The higher the frequency, 


the better must the engines be, and the lower the frequency, the 
larger the permissible cyclic irregularity may be, in order to attain 
a given result, under similar conditions, such as speed, &c. 
Consider, for instance, the case of a pair of steam generators 
operated in parallel on a given load—the quality of the parallel 
running may be judged from the value of the synchronising current 
passing between them. The ideal condition of affairs is when the 
synchronising current is zero, and this case would correspond to the 
two (sinusoidal) waves of generator E.M.F. coinciding absolutely 
with one another. With the two steam generators in question, 
which have a definite amount of speed irregularity in the revolu- 
tion, the frequency of each generator will vary in the revolution— 
that is, the two E.M.F. waves will not coincide with one another, 
but there will be a phase displacement between them, which is, of 
course, not a constant quantity, but varies over the revolution. Now 
the synchronising current passing between the two machines will 
depend upon the maximum amount of the phase displacement 
between the E.M.I’. waves, and upon the armature reaction of the 
generators, which is practically fixed from other considerations, 
such as pressure drop, &c.; the synchronising current is propor- 
tional to the sine of the angle of total phase displacement, and can 
be estimated when the short-circuit current curves of the gene- 
rators are known. So that if a certain maximum value of synchro- 
nising current is prescribed (for instance, 10 per cent. of the full 
load current of either generator) it becomes possible, knowing the 
constants of the generator, to find that angle of phase displacement 
which must not be exceeded, in order that the prescribed value of 














Fic. 6.—MertTHop oF ATTACHING LAMINATED POLE-SHOES TO 
Cast-SteeL PoLe-CorEs. (Gauz & Co, Buda-Pesth.) 


synchronising current may not be exceeded. This permissible 
angle of (total) phase displacement will be of the order of 4°—6° 
in most cases—that is, 29—3° per generator, the value depending 
upon the armature reaction of the generator and the nature of its 
load—i.e., whether synchronous or not. Clearly this phase dis- 
placement corresponds to a definite mechanical displacement of the 
magnet wheels from the position of absolute uniformity, and the 
amount of this mechanical displacement for a given phase displace- 
ment is given by the number of field poles. Remembering that a 
pole of one magnet wheel may be behind, and that of the other 
may be ahead, by the amount of its maximum mechanical dis- 
placement, it is clear that this diplacement per magnet wheel 
must be so limited by the provision of a suitable fly-wheel 
effect (the amount of which is dependent upon the 
design of the engine), that it will not cause more than 
half the permissible (total) phase displacement (4°—6°) when 
its effect is transferred to the generator itself. The connection 
between the mechanical displacement of the magnet wheels and 
the phase displacement of the E.M.F. waves is given by the 
number of pole pairs on the magnet wheel; in a two-pole 
ge: erator the angle of phase displacement would be equal to the 
angle of mechanical displacement, while in a generator having 
“2p” poles, the angle of mechanical displacement is equal to the 
angle of phase displacement divided by the number “p ”—that is, 
by the number of poie-pairs. So that, in accordance with this 
reasoning, the cyclic irregularity of engines for operating alter- 
nators in parallel may be such that the mechanical displacement of 
the magnet wheel shall not cause a point on it to be ahead of, or 
bebind, the point corresponding to absolute uniformity by an 


‘ 2—3 
amount exceeding degrees, 
P 


As the number of pole-pairs is given by the frequency for a given 
speed, it is now clear that very much better speed regulation in the 
revi lation is required with high frequency generators, that is to 
say, the permissible cyclic irregularity of the engine becomes very 
much less: This means that a better engine with a greater fly- 
wheel effect is required for high frequency work, and even then, 
tLe tendency to hunt will be greater. 


(To be continued.) 





TESTS ON THE NERNST LAMP. 

By R. P. Hutsz, Bowen Scholar, Birmingham University. 
(Paper read at Birmingham, March 19th, 1902. Communicated 
by Dr. D. K. Morris.) 

(Continued from page 665.) 


3. Under-run Test.—Long life and a very big drop in candle- 
power are the chief characteristics of this test. At no time did the 
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e 
a candle-power remain at all constant as previously was the case, the Taste IV. 
decrease continuing throughout the whole life of the lamp and the Lire Test on Constant CurRENT (0°89 amp.). 
8 efficiency falling off in the same way; and towards the end the eh eee 5 Be: 
i luminous rod lacked that brilliancy and whiteness which usually Sieuion- dine} Wain iens ue commas lwretes meena iaiihasini 
: characterise the Nernst lamp. start. only). power. | (rod only). | of rod. 
4 | | Ohms. 
y 0 | 87°3 7671 115 |-° “Hod 
H 1 87'8 | 57:0 154 110°7 
P 3 87°8 } 55°0 1°60 110°9 
. 10 $80 | 522 1°69 1111 
D 50 88°7 46°8 1:90 1120 
t 100 900 | 47° 1:90 113°7 
v 150 90°5 | 481 1°88 114°0 
l 200 921 | 472 #+'| -193 | ~ 1164 
t i 250 Si- | @8: 1 te | te 
3 300 94°7 | 49°2 1°92 | 119°7 
y 3 350 | 96°6 | 508 | 1:90 | 121°9 
* } | | 
F The life under these conditions was 372 hours. The total power 
F taken is not given, since this depends upon the variable resistance 
l used to keep the current constant. By running at constant current 
e the life has been shortened by about 100 hours, but a high efficiency 
t is retained to the end. 
f a se: ape 5. Test at Constant Watts.—A similar test having less practical 
eminent ape significance was made by keeping the power absorbed in the rod 
.: Cunve 4.—Lire Test (UNDER-RUN) aT 1058 Voxrs. - constant. It was not found practicable to keep the power more than 
= approximately constant. The average efficiency is slightly greater 
| : than in tests at constant voltage, while the life is not diminished as 
| The difference between the watts expended on the rod and the in the constant current test. 
| total watts supplied to lamp is in this case very smal), owing to the 
=| = small drop on the iron resistance. 1 1 or ee 
. fey ER BS) : 
| Tasie III. (See Curves IV.) ‘ ae a oop ee 3 
; 1 } £ 
| Lire Tgst on Constant PressuRE (UNDER-RUN, Votts 105'8). | | | if : 
| ro | After 100 hours se | | “3 
| Watts per candle = — | 3 
| y ti : } } } 
| Mourg efter | supplied to | Candle | + 
amp i Total. On rod only. £ | | | | 
E } | | } 
0 99°5 84°2 119 111 | | | | 
1 96°9 68 2 142 1:35 cS 5a eee ee! eres PY eee zis | ae 
3 95°9 63°0 152 1°433 | 
: 10 93:5 609 153 1°45 | | | 
50 88°9 43:0 2:06 199 BS SS irene ieee See | aes Dea ied eae rel 
100 86°8 38°1° 2°28 2°21 } | ‘ 
200 83 6 33°9 2°46 2-42 | | | 
400 73°4 24 306 299 op E a a a 
600 66°2 19°0 3°48 3°42 hac 
990 57°6 112 514 506 Curve 6.—TEST ON STEADYING RESISTANOFS. 
1,200 53°0 87 610 6°00 Drop across terminals of iron wire corresponding to different currents. 
t 
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4. Test with Constant Current.—The most interesting test of the 
series is probably that in whch constant current is maintained. 
Under ordinary conditions the current falls off to a large extent and 
the burner is then no longer run at its best efficiency, the decrease 
in candle-power being also objectionable and detrimental to the 























ee OS SS eS ee ee eee ee Url ee ee mL lL ae Oe lUmL lle 
































$ 
= 
2 
i 
100, 70 ines cs e 
= 
5 
is) 
90- 60 
3 
E eo ane 
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® T0408 ‘ a) a a ee 100 110 
al aes ' | | | 22 Volts between lamp terminals 
¢ a ¢ | } £ 
4 } § | ' : ’ 
i z |e | es | | A, new lamp; c, after 11 hours’ use; p, After 212 hours’ use ; 
1 : 60§ 3058 3} ———f_ fp $s 4 = E, after 116 hours’ use. 
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| | ‘oe ie | | Lire Test witH Constant Power (85°5 Watts) SUPPLIED TO 
Luminous Ron. 














40 ' ae es r a ee | 4 = 
| | | | | 
| | | | Hours after Watts (on rod | Resistance of 
, ihe ei ee eee, 1 i | ae | } start. Candle-power. only) per c.p, rod ohms. 
® » " Ouration of Test — — neuen 
Curve 5.—Lire Test at Constant Current (0°89 amp ). 0 687 1°26 107 
1 53 5 1°60 114 
10 49 1°75 116 
; 100 404 205 131 
reputation of the lamp. But with constant current, the candle- 200 34:5 2 50 136 
power, after its first drop, which is characteristic of every case, 300 34 2°43 145 
remains constant until that point is reached where, under normal : 400 32°5 2°58 146 


conditions, the candle-p»wer would have fallen off very rapidly, 
aud here, instead of a drop, the can Ue-power increases for a short 
time, until the lamp burns itself out (Curve V.). The burner lasted for 445 hours, 
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TESTS WITH VARYING PRESSURE. 


Candle-Power Voltage Tests. Steadying Resistance.—A most im- 
portant feature in the lamp is the iron regulating resistance (see 
Curve VI.), which is a fine piece of iron wire kept in a partial 
vacuum. The vacuum was found by comparing the volume of 
water sucked in when broken under water to the total volume of 
glass bulb. The mean value found was 26 in. Hg. 
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CuRVE 8A.—VARIATION OF RESISTANCE OF LUMINOUS 
20D WITH WatTrs ABSORBED. 


The regulating effect of this resistance was found by increasing 


the vu!ts and taking readings of candle-power and watts supplied 
(see Curves VII. and VIII.). 


TapLe V.—RerGubatTIon TEsts oN 100-watt 110-vo_t Lames at 
VARIABLE VOLTS. 


Candle power. 


Volts. Afrer 11 hrs. Ditto. 

New. New iron O.d iron After116hrs. After 212 hrs. 

resis.ance. resistance. 
90 95 77 85 28 05 
100 B55 273 325 96 [2-5 
10d 60 42°6 450 178 25°7 
108 63°7 16°0 197 26°5 38 5 
lluv 64°5 16°7 50-7 37 0 56:0 
112 €50 Is 0 52°7 3 740 
115 66 0 540 593 16 83:5 
120 830 80-0 94°5 18 san 
130 -- — — | 81 — 
Tasie VI.—VankiaATION OF CANDLY-POWER AND RESISTANCE OF 
Ro> WITH THE J'OWER ABSORBED IN THE Rop 
ONLY (arrer 10 Hours’ Run 
Watis on rod. Candle-power. Resistance ohms. 

40 A5 i+6 

GO 17°) 145 

$0 340 i8 

100 53:3 96 

120 s0 SU 


Although when the lamp is new there is a remarkable regulating 
effect for 5 per cent. above aud below normal pressure (there being 
almost no variation in candle-power during this period) yet as the 


age of the lamp increases this regulation becomes less and less. A 
different value for the iron resistance, it will be seen, gives a regu- 
lating effect at some other point. ; 


(To be concluded.) 





ELECTRIC FURNACES. 
By Bertram Biount. 
(Paper read at Manchester, March 4th, 1902.) 


(Concluded from page 571.) 


Ir is of considerable interest to manufacturers, more particularly 
those who have at their disposal large quantities of waste power 
from blast furnace gases, or the gases from recovery coke ovens, that 
a few weeks ago a decision was given in the Law Courts by which 
the manufacture of calcium carbide in the electric furnace has been 
declared public property in this country. Of course it is possible 
that an appeal may be entered against this decision, but I for one 
do not regard it as likely to succeed. As the matter stands at present 
it has been held by Mr. Justice Buckley, in an exhaustive judg- 
ment, that the Willson patent for the manufacture of calcium 
carbide is invalid for want of novelty. Those who have studied the 
question are aware that Moissan’s discovery of the method of pre 
paring calcium carbide in an electric furnace was published some 
time prior to the date of the patent, and this publication was so 
full and explicit that everything necessary for the industrial pre- 
paration of calcium carbide in the electric furnace was thereby 
disclosed. No doubt there will still be rights in particular forms 
of apparatus, but the broad fact that calcium carbide can be manu- 
factured by heating lime and carbon together in an electric furnace 
has been publicly set forth and is open to everyone to utilise. 


THE ACHESON CARBORUNDUM FURNACE. 


This furnace is of the resistance type, but differs from the Cowles 
by having a conductive core distinct from the charge to be heated. 
The general arrangement is shown in the figure (fig. 14). The 





furnace is about 15 x 7 x 7 ft., and is arough brickwork structure, 
A, which can be taken down and easily reconstructed for each 
run. It is merely designed to keep the mass of raw material 
together, and to provide support forthe electrodes. Each electrode 
is formed ofa bundle of carbon rods c set in a heavy metal holder 8 
by means of which the leads are attached. They project into the 
furnace, and between their ends is built up a core of broken coke, 
round which is packed the charge, consisting of 34°2 per cent. of 
coke, 54°2 per cent. of sand, 9°9 per cent. of sawdust, and 1°7 per 
cent. of common salt. This charge weighs about 10 tons, and if 
completely converted into silicon carbide (carborundum) should 
yield about 4 tons of this substance. The average quantity obtained 
perrun is about 2 tons, therefore the yield is poor. A furnace 
such as that described will absorb about 1,000 H.P., and take some 36 
hours for a complete trip. It will be seen that the apparatus is 


rudimentary in its simplicity, yet it is hard to say in what manver . 


it could be improved. The product, silicon carbide, must be 
prepared crystalline, and as it does not actually fuse, but rather is 
formed by the action of carbon on silica in the state of vapour, its 
preparation by any process involving settling out or tapping, as in 
making block carbide or tapped carbide respectively, appears out of 
the question. Secing that only one particular zone of temperature, 
viz., that immediately surrounding the coke core, is sufficiently high 
to ensure complete conversion of the raw materials into silicon 
carbide, it follows that the heat in the outer layers must be chiefly 
wasted. At present the industry of making carborundum, though 
interesting and potentially important, is not so large as to have 
attracted much attention from inventors. 


Tue. MANUFACTURE OF PHOSPHORUS IN THE ELECTRIC FURNACE. 


One of the most successful applications of the principle of the 
electric furnace is to the manufacture of phosphorus. For maoy 
years phosphorus was made by heating a mixture of phosphoric 
acid and carbon in small retorts set in an ordinary furnace, and, of 
course, heated externally. The heavy consumption of fuel and 
frequent breakage of retorts usual in such operations made the 
method expensive. It occurred independently to Dr. Readmau 
and to Mr. Thomas Parker, in conjunction with Mr. Robinson, that 
the heating could be better accomplished electrically, aud in 1888 
patents were taken out by both inventors. Realising that their 
interests lay together, the patentces joined forces, and a process 
resulted so far ia advance of the older method of heating as to 
replace it completely. The Parker furnace, as originally patented, 
is shown in fig. 15. It consists of a fire-brick chamber, F, with 4 
feeding hopper, a, at the top, so arranged that the charge can be 
introduced without allowing access of air, and a side flue, G, to 
carry off gases and vapours produced during the operation of the 
furnace. The lower part of the furnace is contracted to form 4 
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hearth, and the charge at this part is strongly heated by the passage 
of a current between two sets of electrodes, c c, placed opposite each 
other. The flow of the current is started by small pilot electrodes, 
p D, and when the charge has been heated by these the whole mass 
is maintained incandescent by the current passing between the main 
electrodes. By this device the heating is fairly well distributed over 
the hearth. Some method of this sort is requisite for phos- 
phorus, as the intense local heating of the arc is neither necessary 






ELEVATION 








r desirable. What is needed isa moderately high temperature 
avplied internally, and diffused through the considerable mass of 
material constituting the charge. Even with all such precautions, it 
is not easy to heat a large furnace uniformly, and the units of plants 
are still relatively small. But, in spite of this, the real merits of 
iuternal beating are so great that the electrical process is now with- 
cut a rival, 

Another form of phosphorus furnace is shown in fig. 16. It is 
practically a Siemens crucible furnace, closed so as to prevent 





et _— 


Fic. 16. 


the exit of gases except through the determined outlet, p, 
through which the phosphorus distils. The upper electrode is 
water jacketed. 

Another substance for the manufacture of which the electric furnace 
presents substantial advantages is carbon disulphide. The reaction 
bet ween carbon and sulphur is endothermic, and it is evidently prefer- 
able to impress on the raw materials the requisite heat by an internal 
method of heating rather than to pouritin laboriously and expensively 
through the walls of a retort. 


ELEcTRICAL RoastiInGc FURNACES. 


The furnaces which have been described above are from the 
nature of the case chiefly ‘concerned in the production of high 
temperatures. When moderate temperatures—e.g., up to a white 
heat, about 1,400° C. = 2,552° F.—are required, gas or solid fuel 
lurnaces of well-known types are generally preferable, and certainly 
much cheaper under ordinary conditions. At still lower tempera- 
tures—for example, a moderate or a dull red heat—the case against 
the electric furnace is even stronger. One may, however, find 
listances when the use of the electric furnace is practicable for 
very moderate ‘temperatures. Already low temperature electric 
furnaces are in successful use for laboratory purposes, and for the 
little muffles employed in mechanical dentistry. I propose to 
extend their employment, given suitable conditions, to industrial 
Operations, 

In modern metallurgical practice it not infrequently happens 
‘hat an Ore of paying richness occurs in a district where fuel is 
dear or hardly existent, and the means of communication so bad 
that the cost of imported fuel becomes almost prgbibitory by 
the time the fuel is delivered on the spot. Such desolate 





regions, from the nature of the case, are generally mountainous, 
and often abundantly supplied with water-power. The enter- 
prising exploiter of a property of this kind naturally turns to 
some electro-chemical process of treatment, and if the water- 
power can be readily utilised without an unduly large expenditure 
for impounding, tunnelling, and the like, there is no reason why 
the absence of fuel should prevent the successful and profitable 
extraction of the valuable constituents of the ore. But it often 
happens that electro-metallurgical processes need some preliminary 
aid from older methods. Frequently, for example, the ore has to 
be roasted. 

In the case now being considered, as fuel is very dear, an 
alternative mode of heating is desirable, and this can be secured by 
an electrical method. The cost,even with cheap water-power, would, 
be excessive under ordinary industrial conditions, but in the special 
circumstances cited it may fall within moderate bounds. 

As long ago as 1883 Faure patented a furnace, illustrations of 
which are here shown (figs. 17 and 18), designed for raising the 
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temperature of a charge lying on the hearth of the furnace by heat 
generated in a continuous conductor embedded in the sole of the 
furnace. An obvious alternative is to let the conductor lie on the 
hearth itself or to embed it partially. This furnace was intended 
for the manufacture of sodium, but, as far as I know, was never 
put iato use. It will serve here as an example of a simple method 
of internally heating a reverberatory furnace suitable for roasting 
operations. It would be easy to devise other forms to meet special 
needs, 

The temperature required is so moderate that the practical 
difficulties are smaller than most of those encountered ia electro- 
chemical work. Without setting myself seriously to the design 
of such a roasting furnace, I should say that a fire-brick hearth in 
which grooves were chased so that iron rods of fairly large sections 
were embedded nearly flush with the level of the hearth would 
serve as well as more elaborate contrivances. I should use a low 
pressure and a heavy current, so that the iron rods might be stout 
enough to resist wear and loss by oxidation. They could be easily 
and cheaply renewed. Systematic roasting in a revolving calciner 
instead of on a fixed hearth needing rabbles and much hand labour 
would be accomplished at least as easily as any form of roasting 
by fuel in a similar apparatus. Roasting furnaces needing ploughs 
or rakes dragged over the hearth mechanically to stir the ore 
would be better suited by the electrical method of heating than 
by the usual roasting processes; the wear and tear of such forms 
of mechanism is heavy, and is largely due to their exposure to 
the fire-gases which heat the ore. With an electrical roaster this 
would be changed, the sole of the furnace being the hottest part, 
the ore the next, and the plough or stirrer remaining fairly cool. 
There are certainly possibilities in the electric roaster when power 
is sufficiently cheap and fuel is sufficiently dear. 

In this paper I have purposely abstained from dealing with elec- 
trolytic processes such as that of Héroult for aluminium, and of 
Castner for sodium, because these operations are not characterised 
by the use of the electric furnace. It is true that the bath is hot, 
and that the heat is generated electrically, but the process qua 
process depends on the electrolysis of the bath, and the fact that 
the bath is electrically heated is merely incidental. 

Ia concluding, it may be permitted to make a kind of summary, 
which shall set out the existent or probable applications of the 
electric furnace to industrial needs, and to the preparation of novel 
and useful materials. At the beginning of this paper it was stated 
that “the function of an electric furnace is to produce a tempera- 
ture of a degree, or in a place unattainable by other means.” The 
two conditions, the need for a high temperature and the applica- 
tion of internal heating, substantially determine whether a given 
reaction will be better performed by electrical energy, or by some 
more familiar means of heating. These canons, when applied, give 
the following groups :— 

First, products for which the electric furnace is indisp :nsable. 
These are calcium carbide, carborundum—both already in large 
use—carbon boride, fused quartz in quantity, graphite, the diamond 
and the ruby, a3 imminent industria] possibilities. 

Secondly, those substances which may be prepared by other 
methods, but are difficult to manufacture economically by any 
external method of heating—such as zine, phosphorus, and carbon 
disulphide. I would add steel, for to heat this most delicate 
material in contact with ordinary fuel, and its products of com- 
bustion, is to invite disaster. Siemens realised this clearly enough, 
and if our friends at Sheffield were a little less tied by tra- 
dition, his ideas would have been in successful operation 2U years 
ago. 

These two groups provide a field of work wide enough and diver- 
sified enough to satisfy the most ardent investigator or the keenest 
industrialist. I have eadeavoured to point out where honour and 
protit may be sought, and Iam confident that the competent seeker 
will reap an abandaut harvest. 
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704 THE 
GAS EXPLOSIONS IN ELECTRIC SUPPLY 
CONDUITS. 
I, 


AN interesting case was decided in the Clerkenwell County 
Court on Thursday of Jast week, in which the responsibility 
of gas companies for leakage of gas from their pipes was 
brought into question. The facts relating to the action we 
allude to, the Islington Borough Council 7. the Gas Light 
and Coke Company, are these: On October 8th last an 
explosion of gas occurred:in the conduits of the Islington 
Council in Highbury Park. The damage done to the 
Council’s property amounted to between £13 and £14, and 
this sum covered the renewal of shattered box surface covers, 
and the reinstatement of the flagging disturbed by the 
explosion. In addition, sundry shopkeepers’ windows were 
more or less affected by the air disturbance, and the claims 
were left over for settlement when the responsibility of the 
parties had been settled by the action. 

The conduits at the point where the explosion took place 
consist of two 4-in. cast-iron pipes led into boxes of the 
Lowrie-Hall pattern, as made by Fowlers, Limited, of 
Leeds. These boxes are bottomless, and, in general, 
are of the class so commonly used by the General Post 
Office for the telegraph cables of the Postal Telegrapli 
Service. A drawing of the latter is given in Preece and 
Sivewright’s standard work on telegraphy and telephony. 
At intervals the conduits in Islington are ventilated by 
surface ventilators on the principle which we described in our 
description of the system at its inauguration in our issue of 
March 6th, 1896. : 

It appears that on October 8th last, the occupier of No. 1, 
Hamilton Road, Highbury, the flank or side wall of which 
abuts on the portion of Highbury Park where the explosion 
was most violent, called the attention of the gas company to 
the smell of gas which was pronounced in the lower regions 
of the house. In the afternoon, men attended to search for 
the leak, and after ascertaining that it was not on the interior 
fittings, service layers bared the gas service, and about the 
time of the explosion were engaged in attempting to locate 
the defect by means of a naked light or torch. 

At about 7.30 p.m. the explosion took place, eight surface 
box covers were thrown into the air or otherwise disturbed, 
and some of these were smashed. The area of the disturbance 
was from the box outside No. 1, Hamilton Road, along 
Highbury Park to Christ Church, Highbury, at which point 
a ventilator is fixed. Condensing the evidence and the 
points on which the case turned, it may be said that the 
explosion was admitted to be a gas explosion, that the 
damage was done as a result, and that the gas company’s men 
were at work in the vicinity, but where the gas came from 
has not been clearly shown, as it is stated that no leak or 
defect has been discovered in Highbury Park, although at 
the same period a serious leak was known to exist, and was 
repaired at Highbury Corner, half a mile distant, but on the 
line of the conduits. The questions were :—(a) Was the 
gas company responsible for the leakage of the gas from its 
mains ? () were reasonable precautions taken by the electric 
supply undertakers to guard against the risks following a 
leakage of gas ? and (c) was the “ proximate cause” of the 
explosion the action of the gas company’s servants engaged 
at or near the corner of Hamilton Road ? 

The plaintiffs put the borough electrical engineer, the 
assistant engineer, certain witnesses who could testify as to 
the facts at the time when the explosion occurred, and 
residents in the neighbourhood, into the box to give evidence 
as to the arrangements adopted on the electric supply 
system, the condition of things at the time, and the results. 
The defendant company called the distributing engineer and 
the assistant engineer of the gas company, certain of their 
employés, and Mr. Shoolbred, as an electrical expert, to show 
that there had been no negligence on their part, and that 
they could not be held liable. One of the main contentions 
was that the boxes on the conduit system should have been 
made gas-tight, and designed to prevent the entry of leaked 
gas, while it was urged that sufficient or efficient ventilation 
should have been provided, but was not. 

The conduits were put down in 1898, It will be 
remembered that in November, 1895, the Board of Trade 


held a conference to discuss observations which had been 
received upon the draft revised regulations for securing the 
safety of the public, and ensuring a proper and sufficient 
supply of electrical energy by undertakers holding pro- 
visional orders. In the draft revision of the older regula- 
tions No. 27 was framed as follows :—‘ All conduits, pipes, 
and casings used as receptacles for electric lines shall be con- 
structed of durable material, and of ample strength to 
prevent damage from heavy traffic, and where they are laid 
in streets in which gas mains are also laid shall be so con- 
structed as to prevent any influx of gas from the adjacent 
soil.” 

Upon this stringent provision the following observations 
were received by the Board of Trade. 

The Dublin Corporation stated their boxes were open at 
the bottom for drainage, and if access of gas was to be 
prevented these boxes would have to be reconstructed, and 
they doubted if the result would be more efficient. 

The Glasgow Corporation submitted that it was im- 
possible so to construct culverts as to prevent an influx of 
gas. 
The Charing Cross Company thought it impossible to 
prevent an influx of gas, and regarded ventilation as the only 


- remedy. 


The Manchester Corporation held that it was practically 
impossible to construct any subterranean chamber which 
should be absolutely gas-tight. 

The Institution of Electrical Engineers considered that 
undertakers should only be required to take precautions 
against accumulation of gas. When many gas mains are 
broken, as under the very exceptional circumstances of a 
severe frost, it was impossible to prevent influx of gas to 
chambers underground. The stricter enforcement of the 
Gas Acts was suggested. 

The London Chamber of Commerce thought that gas 
companies should be put under restrictions preventing the 
escape of gas. 

The Portsmouth Corporation held it was quite 
impracticable to attempt to render conduits gas-tight. The 
gas companies should keep their mains gas-tight, and 
electric supply undertakers should be required to ventilat 
conduits. 

The Edinburgh Corporation and others argued that as 
gas companies were unable to prevent leakages of gas from 
their pipes, it was unreasonable to ask electrical undertakers 
to devise some way of keeping the gas out of their pipes and 
conduits, and that the only real remedy lay with the gas 
companies. 

As a result of the conference, the regulation was issued in 
the following form :— 

“ All conduits, casings and street boxes used as receptacles 
for electric lines shall be constructed of durable material, 
and where laid under carriage ways, shall be of ample 
strength to prevent damage from-heavy traffic, and reason- 
able means shall be taken by the undertakers to prevent 
accumulation of gas in such receptacles.” 

Also in No. 34 of the regulations there appeared the 
following :— ; 

‘All street boxes shall be regularly inspected for the 
presence of gas, and if any influx or accumulation is dis- 
covered, the undertakers shall give immediate notice to the 
authority or company whose gas mains are laid in the 
neighbourhood of the street box.” 

Unfortunately the gas companies are not required to give 
immediate notice to undertakers of the notification to them 
of leakage of gas, or of any other information they may 
possess of undue leakage from, or defects in, their gas mains 
or other apparatus. 

The judgment given in the Clerkenwell County Court 
last week does not settle the general question, nor is the 
responsibility of the parties at all clearly defined. It was 
held by the Judge that the facts of the case were very clearly 
made out. There was a leak at Highbury Corner, a point 
from which gas was pouring out in large quantities, and the 
Judge held that in all probability this gas travelled up to 
Highbury Park. (It may be noted, however, that there was 
no evidence that the conduits between Highbury Corner and 
the end of Highbury Park, at or near Christ Church; showed 
any accumulation or presence of either burnt or unburnt 
gas.) However, the Judge was of opinion that this gas 
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was ignited by the naked light of the defendant company’s 
servants. 

The first point was whether there was negligence by the 
act of the defendant gas company. They had been notified 
on the day of the explosion that there was a great smell of 
cas at No. 1, Hamilton Road, and they sent to find if there 
was gas in the basement, but could find no leak in the house. 
\n inspector then promptly sent men to find the defect out- 
side the house; a trench was opened, about 5 ft. long x 
2 ft. wide, and the foreman tested and found that there was 
not sufficient gas to indicate where the leakage was. There 

inst have been a very extensive leakage and lodgement of 
vas, Which filled the boxes of the plaintiff Council, and had 
lso found its way into the premises of one of the frontagers 
n Highbury Park. This had been going on for some days; 
me time had elapsed, but the defendant company did not 
eem to have lost any time. The leakage filled the boxes, 
nd permeated the earth to Christ Church and beyond ; the 
ccumulation was not only a large one, but extended a con- 
iderable distance, although in the boxes there may only 
ave been sufficient gas to cause the explosion. 
The defendant company’s men were held to have set fire 


) the gas in the trench, and the flame travelled backwards ~ 


’ Hamilton Road and forwards to Christ Church. Primd 
vie negligence was attributed to the defendant company’s 
‘rvants in that, being aware that there was a large accumu- 
tion of gas, and that the trench had only been open for a 
ort time, they used a naked light. This was a very negli- 
nt thing to do, and the judge held that the men ought to 
ive known that there was danger. Their foreman stated 
iat no naked light ought to have been used, and that no 
ked light was used, but the gas company’s engineers 
\mitted the need of a naked light, and defended its adop- 


tion. 


The second point dealt with in the judgment was-pos- 
ble contributory negligence on the part of the plaintiffs 
the action. It was held that their boxes were not of 
ie best description; that the boxes were not sufficiently 
ntilated, having regard to the fact that gas leakages did 
ke place, and that all reasonable means did not seem to 
ive been taken to prevent accumulation of gas in these 
boxes. The conduits were left open, the ventilators entered 
‘low the tops of the boxes, and there might have been more 
requent inspection. Therefore it was held there was legal 
ntributory negligence on the part of the plaintiffs. 
Then the third point had regard to the actual or real 
urce of the explosion. The judge thought that it could 
live been avoided by reasonable care on the part of the 
endant company, seeing that they knew of the existence 
the mains and boxes, that the whole of the ground of 
london is saturated with gas, that. there was an escape of 
s that morning, and that the inspectors for the districts, 
iucluding respectively Highbury Corner and Highbury Park, 
liad not communicated with each other as they ought to have 
done, it being a duty cast upon each to inform his fellow 
inspector of a serious leakage likely to cause trouble. It 
seemed that the use of a naked light in the trench near 
llamilton Road by the gas company’s men was the proxi- 
mate cause of the explosion ; this was negligence on the 
part of the gas company’s servants in that the light was 
applied and set the gas on fire, the gas company at the time 
being aware that there were boxes in the vicinity, and that 
gas might accumulate in them. 
Judgment was, therefore, given for the amount claimed 
by the plaintiff Council and costs, on Scale B, with a stay of 
‘ecution for 21 days and leave to appeal. 








HIGH-SPEED ENGINE DESIGN. 


Tire existing high-rotation engines are the survivors of a 
very numerous ancestry. It is by no means certain that the 
‘cally fittest have survived, for some of the high-speed 
ugines as they exist to-day bear but little resemblance to 
‘heir originals. The makers have enjoyed, perhaps, a con- 


tinuous existence and a type of engine has been evolved, by 
means of a costly process of trial and error, that is fit to run, 


‘ud will run, without frequent breakdown. The particular 


and peculiar weakness of the high-speed engine, especially in 
the early days of the art, when the high-speed engine was 
developing from a plaything to a working engine, was 
undoubtedly the crankshaft. One of the best of the early 
engines designed by a really good engineer gave so much 
trouble with its crankshaft that the financial backing grew 
timorous, and the engine, which worked very well until it 
failed in the shaft, was dropped. Had it been persevered 
with, it is probable that to-day that engine would have been 
one of the best known. Early in the field of electric work, 
its backers would have been well rewarded for a little more 
courage in the early days of struggle. 

If the early struggles of the high-speed engine could be 
gathered into a concise history, we think that the chief 
point to be noticed would be failure of crankshafts. It is an 
evidence of the want of scientific thought among mechanical 
engineers that crankshafts could persist in failing with 
alarming frequency without compelling thought to the true 
cause of failure. All manner of ingenious theories were 
advanced to explain failure, but the simple fact of insuffi- 
cient strength gained few adherents. The shafts were so 
obviously strong enough—stronger than was even proper to 
their horse-power and speed as compared with other engines 
—that weakness could not be the cause! But it was the 
cause nevertheless, and has been amply proved to have been 
such, as could very well be shown by a reference to old shaft 
diameters and a comparison of them with those of to-day. In 
a high-speed engine the shaft is the chief member. A 
cranked shaft is a complicated structure at best. It is 
laboriously cut out of its crude forging, which, unlike the 
old wrought-iron shaft, has no scheme of construction to 
provide for continuity of fibre. When put to work it is 
called on to resist complex stresses of torsion, and of bending. 
In the case of single-acting engines, the crankshaft is made 
responsible for the return of the piston to the steam 
admission end of the cylinder, a duty of no little severity 
that brings to bear on the shaft reversed stresses of a very 
trying nature. 

Fairbairn and Hodgkinson showed, about the year 754, 
that the reversal of stress in a piece was far more effective 
for destruction than ever repeated stresses of the same order. 
Wohler’s experiments proved the same, and too little is 
remembered of the steel tests made by Sir Benjamin Baker 
at the time of the inception of the Forth Bridge, which all 
pointed to the severe effects of reversed stresses. 

It is to be feared that the failure of so many crankshafts 
is responsible for the extreme mildness of the steel 


’ that has often been employed. It appears to have 


been forgotten in this respect that steels with low ultimate 
tenacity have a lower ratio of elastic limit than steels of high 
ultimate tensile strength. Thus, while the elastic limit of a 
58,000 Ibs. steel will be 29,000 Ibs., that of a 90,000 Ibs. 
steel will be 55,000 Ibs. 

Mild steel may be, and is, perfectly suitable for use as 
boiler plates. The stress is steady in a boiler, and 
ductility is essential, and even if th> elastic limit is low, it 
will not be exceeded, for it is all provided for in the design, 
and there are no dynamic stresses. In a crankshaft it is 
different. The shaft isa girder supported at, say, two points, 
and loaded at an intermediate point. It bends under the 
load. The bending may be small, but it is definite. 
Moreover, in the fraction of a second, if the engine be single- 
acting the stress and deflection are reversed in direction, 
and, as in all cases of deflection, the greater the deflection 
the greater will be the effect of an impactive load. 
Obviously it is of importance to reduce deflection to a mini- 
mum, and this can best be done by stiffening the shaft. A 
shaft is stiffened in three ways. Its span can be made less, 
its diameter increased and its unit resilience improved. 

Apart from the diminution of impactive effects, an in- 
creased resistance to deformation necessarily has beneficial 
results in respect of the even wear of the bearings. A shaft 
which bends cannot wear evenly in its bearings, but these 
will wear down most at their inner ends, and this wear adds 
to the bending moment in the shaft and aggravates the 
evil. 

There are, of course, objections to large shafts in high 
speed engines. The rubbing velocity is increased. But’ 
this must be faced. It is inevitable, and to be provided 
against by ample and proper lubrication, for sufficient 
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strength is a sine gua non that no other consideration can 
displace. We have been informed that high speed crank- 
shafts have been made of steel as low as 31 tons tensile 
strength. Yet it is known that steel of 42 and 45 tons has 
been nsed with perfect safety and satisfaction, and a high 
authority has stated that 50-ton steel may be safely employed, 
we believe, even for locomotive cranked axles. Such steel is 
rigid and keeps its form, it wears less, and preserves its cir- 
cularity better and longer, and being stiffer in the lathe, 
probably finishes more truly. Such a steel as is known, we 
believe, as Admiralty Gun-Steel, and has a tensile strength 
of 45 tons per sq. in., is excellent for crankshafts and piston 
rods. Being rigid and unyielding, it remains undeflected 
under load, and thus minimises the effect of impactive loads, 
for it should not be forgotten that suddenly-applied loads, 
or moving loads, as they are termed by bridge engineers, 
owe their greater effects over dead loads entirely to the fact 
that the piece strained retreats before the load, deflects, in 
fact, to that point where its deflective stress is equivalent to 
the load stress. Where deflection is considerable, of course 
the applied loads gain somuch more energy, to be ultimately 
resisted, and parts which yield most will fail soonest. A 
usual specification for soft or low carbon steel forgings will 
ask for 58,000 lbs, tenacity, with a yield point in the testing 
machine of 29,000 Ibs., and an elongation in 2 in. of 28 
per cent. where no diameter or thickness exceeds 10 in. A 
harder steel for the same maximum dimensions, and annealed, 
will be required to show not less than 80,000 Ibs. and 
40,000 Ibs. respectively, with 22 per cent. elongation. 
Small forgings not above 3 in. are specified 90,000 and 
55,000, with 20 per cent. elongation, while for 10-in. sizes 
they may be of 80,000 Ibs. ultimate tenacity, and 45,000 Ibs. 
elastic limit, with 23 per cent. elongation, while 80,000 Ibs. 
nickel steel annealed is allowed by the same authority— 
50,000 Ibs. as elastic limit, and 25 per cent. elongation. 

Still higher steels of oil-tempered nickel alloy are asked to 
show 65,000 Ibs. of elastic limit for 95,000 lbs. of ultimate 
tensile strength, with 21 per cent. elongation in 2in. It 
is, of course, specially important that phosphorus should be 
low in the high tension steels. An American allowance for 
soft steel is 0°10 per cent. of phosphorus, as ‘against 0°06 
and 0°04 for steels of higher tensile strength, and probably 
better results will be obtained with English steels, which are 
usually made lower in phosphorus than is allowed in American 
practice. 

The greater certainty in steel as compared with qualities 
to be obtained 20 years ago renders the use of high tenacity, 
and therefore more rigid and unyielding quality, safe to-day. 
It is certain that such steels can be employed with good 
results, if steel makers are asked to produce them and are not 
tied down to physical, chemical, and mechanical specifica- 
tions that are as incompatible with each other as are unequal 
angles in an equilateral triangle. Steelmakers should be tied 
down to minimum percentages of dangerous ingredients 
like phosphorus, and may be asked to afford a given 
tensile strength, and to state what extension they propose 
and will guarantee, but otherwise a free hand should be 
given them. 








BRITISH, BELGIAN AND AMERICAN 
LOCOMOTIVES. 


THE correspondence and report on this subject, relative to the 
locomotives on the Egvptian railways, has been issued. It is a 
thoroughly fair and unbiassed report, and is of particular interest, 
because it shows at once the strength and weakness of the British 
position and the same of the American position. In the first place, 
it apnears that when it was a question of supplying locomotives to 
the Egyptian designs, the British makers were easily first. But 
when the Americans were allowed a free hand to send stock goods, 
their prices were 19 per cent. lower than the British price to 
specification. Both when making to design and from standard 
patterns the American delivery was much quicker than the British, 
and as engines were wanted in a hurry, they had to be ordered from 
America and Belgium also. Mr. Trevithick, the engineer, found 
that the British engines rode much better than the Americans, which 
latter were very poorly finished, but the essential parts do not seem 
to be bad, and the American engines, though inferior to the British, 
were much better than the Belgian epgines. The worst of the 
American engines was their inordinate coal consumption, The 





goods engines consumed 25°4 per cent. more coal, and drew 14'2 per 
cent. less load than the British engines, while the passenger 
engines burned over 50 per cent. more coal with equal load. 

It is acknowledged and emphasised that the American passenger 
engine was a bad example for the work, and this emphasises the 
weakness of the American system. 

‘ Locomotives are often reqvired so apecially suited to the par- 
ticular duty required from them that to purchase a locomotive off 
the shelf, so to speak, may be bad policy, and it was so in this 
special case. 

The above points were elucidated after a very full series of trials 
by one of the inspectors of the Egyptian railways and the representa- 
tive of the American builders. The result as regards the 
passenger engine means £400 per annum extra cost. Thus the 10 
American engines cost annually in coal £4,000 more than the 10 
British engines, or enough to buy two new engines. The American 
engine is thus very rightly characterised as an object lesson in the 
disadvantages of standard designs where these are allowed to delay 
or prevent improvements in design. 

In the Belgian engines failures have been very frequent. The 
work was well done in these engines, but the material was bad. 
Tubes lasted 64 years, as against nearly 10 years in the engines of 
British make. In engines of the same design, British tubes lasted 
92 years, Belgian tubes 5,5, years only, and so on. Thus in saving 
£46 per engine, or £3,404 for 74 engines, the department had to 
spend £24,777 in three years on new tubes, besides the labour ex- 
pense of putting them in. 

The report is, in fact, exceedingly satisfactory in all points for 
British makers, except as regards the time for delivery. Durability 
will tell, and there can be no doubt that the Egyptian railways have 
paid heavily for their inability, either financially or from lack of 
foresight, to purchase British engines in good time. Run into a 
corner they are then forced to buy inferior articles from foreign 
stock. 

Obviously, British durability and material have proved their value, 
but the inferior gouds of America and Belgium have been sold with 
profit to the makers. The lesson is that our own makers should 
strive to give better delivery, and that some degree cf stan- 
dardisation should be attempted, without carrying it to the extent 
that has caused the American engine to acquire a bad character 
for wastefulness. Curiously enough, the British engines not only 
rode better than the Americans, but had a better hauling capacity, 
being carried in the case of the goods engines on six driving wheels, 
whereas the heavier American engine had an apparently unneces- 
sary leading truck. So much is claimed for American locomotives 
as vehicles and as weight haulers, that it is satisfactory to find that 
genuine tests do not show that the adherence of an American-made 
engine departs from natural laws. A ton weight gives the same 
adhesion, whether in British, American, French or German engines. 

It is stated that it is cheaper to pay £500 more for an engine by 
a first-class British firm than for an engine by a second-rate 
Belgian firm ; and this, apart from delays and accidents due to the 
many failures of the cheap engine. Surprise is expressed that certain 
advantages of American engines, such as balanced valves and better 
steam regulation facilities, have not done more than they have to 
eliminate the losses due to the bad points of their design. 

Finally, it is said that the Belgian engine, after 15 years, will 
have cost £750 more than the British engine, and the American 
engine will, in the same time, have burned more coal to the extent 
of the value of a new engine, and will stil! be doing so. The 
Belgian engines by that time would be in good trim, having been 
refitted in their numerous weak points, so that it would have 
paid to have bonght Belgian-made engines to Mr. Trevithick’s 
design at double the price of the American stock engines. But 
the English-made engine would have been far superior to 
the Belgian. The lesson as to standardisation should not be 
interpreted by Westminster engineers as carte blanche to spread 
themselves on their own designs in all manner of details. 

There is ample room for a deal of standardisation without going 
to the length of American practice. Surely Americans are paying 
too dearly for the long narrow fire boxes forced on them by their 
extreme conservatism in respect of the bar frame—a feature that 
was rejected here 50 years ago as unsuitable, and one that the present 
condition of industry and steel manufacture in America no longer 
warrants. Foran engine to eat itself up, so to speak, in 15 years is 
extraordinary. Though American engines are wasteful, this particu- 
lar engine was more so than usual, and should not be taken as a fair 
sample, but only as a specimen of buying engines off the nail like 
tin pans. 

Lord George Hamiiton, speaking at the dinner of the Mechanical 
Engineers on the 17th inst., emphasised the point of delivery, and 
if we are to judge from various reports from all over the world, 
there can be very little doubt felt that our locomotives are most 
decidedly superior to all others in workmanship, materials, and 
economy, so that it is always cheapest in the end to buy British 
locomotives. We are pleased to see that the speaker referred to 
the serious impediments thrown upon manufacture by different 
railways. Surely all British railways could unite to ask for the 
same quality of steel for, say, a piston rod or a boiler shell or other 
detail, and manufacturers could then keep much material in stock 
that is now ordered from specification in small lots at a time, 
simply because of the personal conceit of various engineers. Let 
material be good, but let it be all alike for equal purposes. 

It is clear that the old British solidity and durability is winning 
even where handicapped ; but let us see to it that the handicap is 
not too heavy. We note recently that some American firms bave 
been seriously altering their patterns for the British market. We 
observe, further, that as American stuff begins to approach the same 
degree of strength, &c., as the British, so, too, do American prices 
goup. We find that good sound American stuff is not sold at the 
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ridiculously low prices we have noted for the ordinary run of 
\merican products. Good work evidently claims its price, and, 
en fair play, no English goods need fear foreign competition of 
a ruinous nature. 
Sir Alfred Hickman also writes to the Zimes commenting on the 
.estion generally, and especiaily in reference to the question of 
tests of material. He asks for a uniform test and conditions, and 
ints out how this would help our home producer to get over the 
ly difficulty—that of prompt delivery, which is impossible as 
atters now are. Why British makers should be asked to fill such 
ry changeable specifications, and why inferior articles of most 
asteful coal and oil consumption and poor durability and general 
.efliciency should be bought without any care or foresight whatever, 
isses the comprehension of all save the Westminster clique, who 
re mainly resporsible for this unfair preference for inferior foreign 
ods. 








CU RENT SPECIFICATIONS. 


XCIX.—SUDBURY ELECTRICITY WORKS. 








SUMMARY. 

Extent of Contract.—Supply, delivery and erection on prepared 
undations of the whole of the plant required for an electricity 
ipply undertaking. Work divided into eight different sections. 

System Employed.—Direct current three-wire, with 460 volts 
etween outer conductors. 

Loiler.—One to be supplied of water-tube type and approved 
ake, capable of easily evaporating 4,000 lbs. of dry steam per 
yur at 160 Ibs. per sq. in. 

Injector.—To deliver 800 gallons of water per hour against a 
iler pressure of 160 lbs., with feed water at 120° F. 

Forced Draught.—Suitable arrangement to be fitted to permit coke 
reeze to be used. 

Evhaust Feed Water Heater.—An exhaust steam feed water heater 

be provided, capable of dealing with 800 gallons of feed water 

r hour. 

Boiler Feed Pump.—One to be provided, steam driven, capable of 
pplying 1,500 gallons per hour against boiler pressure of 160 lbs. 

Vipework.—To be supplied and fixed, all as shown on drawing 
sued with tender. 

Steam Dynamos.—Two to be supplied, each capable of developing 
mtinuously 80 kw., and to give an emergency load of 100 kw. for 
.e hour without injury. 

Engines.—To be of enclosed type, to work non-condensing at 
10 lbs. steam pressure and at speed not more than 400 revolutions 
er minute. 

Range of Governing.—Governor to control speed of engine within 
2 per cent. between full and no load, the momentary variation when 
full load thrown off not to exceed 7 per cent. Hand regulation to 

tent of 5 per cent. to be provided. 

Voltage of Dynamos.—Dynamos to be shunt-wound to give 
00 volts at normal speed at full load. 

Temperature Rise—After six hours’ full load run not to exceed 
0° F. when measured by resistance method. 

Steam Consumption.—Not to exceed 35 lbs. per kw.-hour when 

orking non-condensing. If figure obtained more than 5 per cent. 
i excess of this figure plant may be rejected at option of engineer. 

Lalancer and Booster—One to be provided, consisting of four 
chines, two inners to be shunt-wound machines, 15-Kw. size 

250-volt, to act as balancers; two outers to act as boosters, and to 
ave an output of 12 xw., 100 amperes at 10 to 120 volts. 

Speed.—Not to exceed 1,000 revolutions per minute. 

Storage Battery.—To consist of 270 cells, each having a capacity 


not less than 250 ampere-hours when discharged at rate of . 


amperes. Voltage of cell at end of discharge not to be less than 
5 volts when temperature of electrolyte is 60° F. 
Jaintenance of Cells—Tenderers to quote a price per annum at 
ich they are prepared to maintain cells for three or five years up 
100 per cent. of their normal rated capacity. 
Switchboard.—To be suitable for three-wire system, and comply 
vith specification requirements. 
Underground Mains.—To be supplied and laid, of lengths and 
sizes specified. 
lveder Cables.—To be concentric or triple-concentric lead-sheathed 
id armoured, 
Distributor Cables—To be three-core cables, sectional areas 
1 ‘05 ‘1 sq. in., placed in trough and run in solid with bitumen. 
(‘low Lamps.—87 posts and 24 brackets to be supplied, each fitted 
vith two 16-c.p. 230-volt glow lamps for street lighting. 
tation Lighting.—Generating station to be wired for 30 16-c.P. 
Specified Dates of Compietion.—To be given by tenderers in each 
i the seven sections. 
Venaliy for Late Completion.—One per cent. per week of the value 
f contract. 
Specified Terms of Payment.—80 per cent. as work proceeds, 10 
per cent. on completion, 10 per cent. 12 months later. 
Period of Maintenance.—12 months from date of completion. 
Suretics —Two to be named, to be bound with contractor jointly 
1 severally in a sum equal to 20 per cent. of amount of contract. 
ipulations as to Removal of Foreman.—Satisfactory. 
‘tipulations as to Wages to be Paid to Workmen.—None, 
(rbitration Proposal.—Satisfactory. 
Date for Receipt of Tenders,—May 1st, 1902. 


This specification has been prepared, by Mr. W. C. C. Hawtayne, 
M.1.E.E., the consulting electrical engineer to the Corporation of 
Sudbury. 

It provides for the plant required for a small electricity supply 
station, designed for supplying a three-wire direct current network, 
the generating plant being two 80-Kw. steam dynamos, 

Only one boiler is at present to be supplied, and both main 
dynamos are to be wound for 500 volts and connected across the 
outers of the system. The balancing is provided for in the motor- 
balancer and cells. 

There is little to comment on in regard to the technical 
portion of the specification, the requirements are clearly stated, 
and no attempt is made to unduly limit the liberty of the tenderer, 
while his responsibility is clearly defined. 

The general conditions may also be accepted, the arbitration 
clause is unlimited, and worded in accordance with the draft 
clause agreed upon between the Municipal Electrical Association 
and the Electrical Plant Manufacturers’ Association. The only point 
which it would be well to obtain a clear understanding upon is the 
penalty clause. Ifthe contracts are let separately, it is quite clear, 
viz., 1 per cent. of the contract price for each section per week late. 
If, however, one contractor is fortunate enough to secure the order 
for a number of the sections, and is late in one section only, it 
would appear that the penalty may be calculated as 1 per cent. of 
the total value of his contract. If this is the case, the tenderer 
incurs an extra risk if more than one section is ordered from him, 
for the penalty he has to pay for the same default is materially 
increased. 








THE TRUTH ABOUT HENDON. 


WuEN the inquiry took place on December 7th and 12th last into 
the question of a loan for electric lighting under the provisional 
order in the hands of the Urban District Council, so strong an 
opposition was made by all sections of the ratepayers, that the 
Local Government Board determined upon withholding their 
decision on the application until after the elections in the present 
month had taken place. 
The announcement was made in the following letter:— 


** Local Government Board, 
“ Whitehall, S.W. 
“ February 17th, 1902. 

“ Sir,—I am directed by the Local Government Board to advert 
to your letter of the 7th ult., with reference to the application of 
the Urban District Council of Hendon for sanction to borrow 
£36,400 for purposes of electric lighting, and to inform you that 
the Board have determined, in view of the strong opposition to the 
scheme manifested at the inquiry, to postpone any final decision in 
regard to the application until after the next election of District 
Councillors, in order that the ratepayers may have a full opportunity 
of expressing their opinion on the question, with the advantage of 
the full knowledge of the facts which the inquiry has enabled them 
them to gain. 

*T am, Sir, your obedient servant, 
“HH, C. Monro, Assistant Secretary.” 


This action on the part of the Local Government Board, which 
marks the adoption of the wise policy, of requiring the ratepayers to 
be consulted before embarking at their risk in such an undertaking, 
gave great interest to the elections, which were fought entirely upon 
the electric light question. 

The contest was carried on with considerable spirit, and public 
meetings were held all over the district, “the” subject discussed 
being the electric lighting scheme of the Council. 

The most important contest was that between the retiring 
Councillors, Messrs. Page and Lorimer, who were among the 
strongest supporters of the electric lighting scheme on the Council, 
and Messrs. Hearn and Townsend, who came forward as opponents 
of the speculation. 

At the opening meeting of Messrs. Page and Lorimer’s campaign 
at West Hendon, both candidates made the electric lighting question 
the most important item of their speeches; but in the result the 
resolution to support their candidature was defeated. 

At every public meeting resolutions favouring opposition to the 
proposed municipal trading were carried, with the result that the 
extraordinary course was adopted of summoning a special meeting 
of the Urban District Council in the thick of the contest, to consider 
a resolution for withdrawing the application for a loan. 

When the polling took place the decision of the ratepayers was 
expressed in unmistakable terms, the figures recorded being for— 


Hearn Opponents of f 828 
Townsend the scheme, Ll 789 
Page | Retiring councillors f 313 
Lorimer f supporting the scheme, | 231 


At the special meeting of the Urban District Council it was 
decided not to pass the resolution for withdrawing the application, 
but to poll the whole district after the elections, but this course did 
not find favour with the Local Government Board, who wrote as 


follows :— 
“ Local Government Board, 


“ Whitehall, S.W. 
“ April 3rd, 1902. 
“ Sir,—Iam directed by the Local Government Board to advert to 
the interview which the chairman of the Urban District Council of 
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Hendon and Mr. Oliver had with one of the Board’s officers 
yesterday with reference to the proposal of the Council to take a 
poll on the question of their-electric lighting scheme, and J am to 
state that the Board contemplated that no further steps should be 
taken by the District Council in connection with the scheme until 
after the next election of district councillors, and they are not 
willing to facilitate any action on the part of the District Council 
in a contrary direction. 
“T am your obedient servant, 
“Nort T. Kersuaw, Assistant Secretary. 
“The Clerk to the 
Urban District Council of Hendon.” 


This letter was read at the last meeting of the Urban District 
Council on the 14th inst., when the following short reference to the 
matter was made :— 

“Mr. Booth asked whether the whole subject would now be 
dropped. 

“The Chairman: That rests with the Local Government Board, 
I think. 

“Mr. Booth said he thought the Council might make arrange- 
ments to pay what they owed and have done with the matter.” 

These are the facts, and they are thus dealt with by the principal 
organ of the press advocating municipal trading :— 

““Hendon preferred to proceed on entirely different lines—not 
to make the question an issue in the election campaign, but to take 
a poll of the ratepayers next month. . . . At Hendon, however, the 
electric lighting question, as we mentioned above, was not made an 
issue in the campaign, and asa result the Progressives have been 
defeated.” 

In face of the truth about Hendon, about which there cannot be 
any possibility of dispute, what good purpose can our contem- 
porary hope to serve by so grave a misrepresentation of the facts? 
The question of municipal trading in electric lighting must be 
fought out upon higher principles than this. It is satisfactory to 
find the Local Government Board giving the owners and rate- 
payers an opportunity of deciding upon such speculations. It is a 
new departure which will improve the relations between the 
inhabitants of the districts and the Department, and avoid the 
strong feeling manifested in many places, notably Tonbridge, where 
the practical unanimity against the electric lighting scheme of the 
Urban District Council was ignored, and a speculation forced upon 
the community against their expressed will. 

In the North of London some of the local authorities are pro- 
moting provisional orders against strong opposition from their rate- 
payers, who have memorialised the Councils to call towns’ meetings, 
or take polls to ascertain the feeling of the localities, but without 
success. The action of the Local Government Board in the case of 
Hendon, is a caution, which should not be lost upon the members of 
the District Councils. 








NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London W.C., and at Liverpool, to whom all 
inquiries should be addressed, 


8,032. ‘Improvements in or connected with incandescent electric lamps.” 
A. L, REmnMANN. April 7th. 

8,060. ‘* An improved connector for jointing electric cables.”’ 
April 7th. 

8,065. ‘* A door switch for électric lightor gas.”’ B.L. LANGMan. April 7th. 

8,103. ‘‘Improvements in or relating to electrodes for storage batteries.” 
M.ScuNeEIper. April 7th. 

8,112. ‘ Improvements in electrical indicating and controlling mechanism.” 
Tue Hon, R,'T. D. BrouGHam. April 7th. 

8,121. ‘ Improvements in or relating to electric lighting of railway or other 
vehicles.” M. Burtner. April 7th. 

8,126. ‘*Improved service box and cable connection.” 
April 8th. 

8,136. ‘improvements in connection with fittings for the overhead. trolley 
wires of electric tramcars.” G. Hinn. April 8th. 

8,172. ‘*Improvements in and relating to apparatus for the production of 
electrical oscillations of requisite amplitude and irequency.” H. Manpersand 
A. SHARMAN, April 8th. 

$,178 ‘Improvements in switching apparatus for electric circuits.” J. D.F, 
Anprews and THe EvecrricaL Propuctions, Limtrep. April 8th. 

8,181. ‘ Improvements in and relating to devices for controlling polyphase 
and alternating current motors.” W.Spievrer and F,Dunker. April 8th. 

8,188. ‘* Improvements in, or connected with, the controlling of electro- 
motors.” P.Coore. April 8th. 

8,189. ‘Improvements in electric circuit regulating devices.” G. P. 
McDonseu. April 8th. (Complete.) 

8,190. ‘* Improvements in controlling means for electric motors, the inven- 
tion being applicable to electric elevators.”” Orvis ELEvaToR Company, Limirep, 
(Otis Elevator Company Incorporated, United States.) April 8th. (Complete.) 

8,202. ‘ Improvements in Réntgen ray apparatus, and in interrupters applic- 
able for use in connection therewith, or for other purposes.” J. M. Davipson. 
April 8th. 

8,207. ‘*Improvements in electrozone physical exercisers.” 
April $th. 

8,217. ‘Improvements in safety cut-outs for trolley lines and other wires 
carrying strong electric currents.” O, T, Grirriru and T, H. Kerr. April 8th. 


J.C, GILL, 


C. H. PrEaArson, 


B. C. MoLvoy. 


8,281, ‘* Improvements in, or relating to, spring jacks for use in telegraph, 
telephone, or the like circuits.” THe TELEGRAPH MANUFACTURING COMPANY, 
Limitep, and W. BartLertr. April 9th. 

8,288. ‘Improvements in, and relating to, the electrical smelting of ores and 
the retining of metals, and to furnaces therefor.” E. Srassano. April 9th. 
(Complete. 


F 8,308. ‘‘ Improvements in electric light-cure arc lamps for the treatment of 
the skin and other diseases.” R.Orro. April 9th. (Complete.) 

8,315. ‘‘The Mec. electric coupling (for table decorations).”’ E.M. CHap- 
MAN. April 10th. 

8,323. ‘* Improvements connected with up and down swinging brackets, arms, 
rods, holders, carriers, and such like, particularly applicable for gas, oil, and 
electric light fittings, and for displaying articles in windows.” E. TowNsEND, 
April 10th, 

8,334. ‘* Improvements relating to the regulation of electric arc lamps.” 
M.J.L. Weston. (A. de Puydt, Belgium.) April 10th. 

,_ 8,338. “A new and improved switch for use in electric incandescent light- 
ing.” J.E.Smiru. April 10th. 

_ 8,339. ‘Improvements in, or in connection with, incandescent electric light- 
ing.” J.E.Smitx. April 10th. 

_ 8,340. ‘Improvements in, or in connection with, incandescent electric light- 
ing and electric call bells.” J. E.Smirg. April 10th, 

, 8,341.“ Improvements in, or in connection with, means for connecting 
incandescent electric lamps with dry batteries.” J.E. Smiri. April 10th. 

8,345. ‘ An improved electric hand lamp for use in coal mines and the like.” 
F. J. Turquanp and J. F, Wakexin. April 10th. 

8,389. ‘Improvements in electric clock-winding mechanism.” A. TUERK, 
April 10th. (Complete.) 

a _ “Improvements in radiators or condensers.’’ G. LAWRENCE. April 

)th. 

8,414. ‘* An improvement in or relating to holders for incandescent electric 
lamps.” J. Oniver. April 11th. 

8,484. ‘* Improvements in apparatus for multiplex telegraphy.” HH. Scumirr, 
April 11th. 

§,486. ‘Improved means for operating the carriages and controlling me- 
chanism of same of electric telegraphic and similar printing machines.” P.M. 
Justice. (The Rowland Telegraphic Company, United States.) April 11th. 
(Complete.) 

_8,487. “Improvements in transmitting devices for electric telegraphic and 
like apparatus.”’ P.M. Justice. (The Rowland Telegraphic Company, United 
States.) April 11th. (Complete.) 

8,503. ‘* Improvements in and relating to electrical measuring instruments,” 
C. W. Arxinson. April 11th. 

8,520. ‘*Improvements in converting electric currents.’ G. H. BarLum 
April 12th. 

8,548. ‘Improvements in electric switch fuses.’ H. H. Berry, P. F. W 
Simon and E. Skinner. April 12th. 

8,552. ‘Improvements in or relating to radiators and the like.”” J. FAULKNER 
and F. J. Favtxner. Aprill2th. (Complete.) 

8,557. ‘*Improvements in electric motor control systems.’’ THe BririsH 
Tuomson-Houston Company, Limirep. (J. B, Linn, United States.) April 12th. 
(Complete.) 

8,558. ‘' Improvements in electric motor control systems.” THE BritisH 
TuHomson-Hovuston Company, Limirep, (J. B. Linn, United States.) April 12th. 
(Complete. 

8,566. ‘‘Improvements relating to wireless telegraphy.”” J. N. MASKELYNE, 
jur. April 12th. 

8,577. ‘An improvement in carbon commutator brushes,” 
AND Co.,, Limitep, C. RopGcers, and W. Parker. April 12th. 

8,592. ‘Improvements in the construction of secondary batteries,” F.H. 
HaprieLp. April 12th. 

8,596. ‘Improvements in rails for electric railways and tramways.” L. P. 
SrarK. April 12th. 


Sremens Bros, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9a 
(in stamps), 


1900. 


4,818. ‘“‘Iimprovements in electrodes or plates of electrical accumulators.” E. T. 
Parker. Dated March 14th, 1900. The part of the electrode that is to be coated 
with active material is, without cutting out any metal from the plate, formed 
into a number of parallel bands, transversely corrugated, with the corrugations 
of any one band interspaced with those of theadjacent bands. The corrugations 
are made by operating upon the plate with a pair of corrugated rolls or a pair of 
corrugated dies, The rolls and dies are made by clamping together a number 
of discs or strips, then cutting corrugations across allof them, then unclamping 
them and arranging them with the corrugations of any one disc or strip inter- 
spaced with those of adjacent discs or strips, and securely fixing them in 
relation to one another. The invention also consists in supporting electrodes 
of any construction by means of rods of glass, ebonite, or the like which pass 
through them, the plates being distanced from each other by.washers of glass, 
ebonite, or the like arranged on the rods. 2 claims. 


4,842. ‘“‘ Anelectric firedamp detector or indicator.” W.0. Wood. Dated March 
14th, 1900. Diffusion of firedamp into the porous vessel causes a flexible 
diaphragm to complete an electric circuit at the spring contacts to the lamp. 
The electro-magnet may be included in this circuit, so that when an indication 
is given, its armature is attracted, allowing the contact piece to fail in order to 
complete a second circuit to the lamp, whichis thus maintained alight when 
the diaphragm returns to the normal position. The vessel may have a flexible 
membrane ateach end. 3 claims. 


4,885. “improvements in electrical instruments for measuring current pressure, 
and power in electric circuits.” G.D. A. Parr. Dated March 15th, 1900. An 
electro-dynamometer, has a pair of aluminium coils, carried by arms of a 
pivoted vertical axle, and provided with connecting wires dipping in mercury 
cups in line with this axle. Anarm of the vertical axle is connected to a fine 
metal strip wound on a pulley on a horizontal shaft, which is coanected with 
the inner end of an adjustable spiral spring, and carries a pointer in front of a 
scale. The spring tends to return the pointer to zero, and the movable coils 
against two stationary coils in opposition to repulsion between the coils when 
current is passed through them. The movable coils carry a vanein a cup con- 
taining a viscous liquid, to damp oscillations. The movable parts may be 
detained by an arm movable bya milled head. The damping and mercury caps 
have enlarged tops, with tubes extending inward from their openings, to 
render them non-spilling. One of the movable coils may be replaced by a 
balance weight. ‘The instrument may be wound for measuring current, 
pressure or power. The provisional specification, describes the use of a toothed 
segment and pinion in place of the arm, strip, and pulley. 3claims. 

4,921. “Improved electrical method for securing regular time inclocks.”’ J. Grant. 
Dated March 29th, 1900. Electric clocks; escapements. The escapements of 
distant clocks are operated by electro-magnets receiving periodic currents from 
a master clock. The circuit is made and broken between spring terminals by 
the intermittent revolution of a cam occurring each time along light fly escapes 
from a wheelin the master clock. 2 claims. 


4,933. “improvements In regisfer dials for meters and the like.” The British 
Thomson-Houston Company, Limited. Dated March 15th, 1900, The apparatus 
where indications are progressively shown through a stationary opening, @ 
screen is provided having an aperture large enough to show only one indica- 
tion, and is moved forward therewith until the next indication is behind the 
stationary opening, when the screen is suddenly retracted to expose such next 
indication. The invention is applicable to counters having continuous gearing 
especially in electric meters, the power necessary to drive such counters being 
constant, 12 claims. 



































































































































supplement to the “ELECTRICAL REVIEW,” April 25th, 1902. 
’ a 
“ELECTRICAL REVIEW’ LIST OF ELECTRIC TRA 
-_ ' — 
? | - . _ one | Weight | Number of | 
Locality Lines owned by | earot] ‘Tramways | Bicerical | Milesot — Jaauce.| per | Character of overhead | ——————— armotors | ——_—— 
| | sand, | | png (Trailers. | Boilers. 
1 ABERDEEN | Corporation 1899 | D. Moonie J. A. Bell 54 double att.s}in. 98 | Centre pole and span wire .. | 57 | ‘Two 30-H.P. 14 B. & W., suphtrs. 
@ AYR “ Corporation 1901 F. Coutts A. J. Fuller af = 4ft.8}in. 90 | Centre and side poles “4 10 | ea Two 20-1 BATH, oti cekers 
g-IBARKING TOWN Urban District Council |. 1} single isft.8}in. 90 |Sidepoles .. .. «| 5 | 4 | | Babcock & Wilcox.. 
} 4 BIRKENHEAD Corporation 1901 | A. R. Fearnley | Wm. Bates Sédouble, |4ft.8hin. 100 Centre pole, side arm 60 | Two 20-H.P.B.1.H.| 7 Lane. 
7 5} single. | | |4 20-H.P. W itting. | 
5 BIRMINCHAM City of B. Tramways Co. Ld. | 1901 | F. W. Warven.. | H. W. Pinkerton 3} double 3ft. 6in. 97 Side and centre pole ae | 18 | Two G. E. 2 Adamson, 1 Gallow 
6 BLACKBURN Corporation 1899 | A.S8.Giles .. A. 8. Giles Si deste, j4ft.0in, 92 Centre pole, spau wire, and | 48 | | 4 G.E. 52, 20-1. | (Pow 
7 BLACKPOOL Corporation | 1885 J Lancaster ; 54 acne 4ft.8}in. 95-98 | Centre pole, span wire, side| 61 | Two27-H.p. | 5 Lane, 2 Dry Ba 
8 BLACKPOOL & ee: B. & F. Tramroad Company 1898 J. Cameron .. | J. McMahon | 7} double, | +t. 84 98, 28, | Cae pole, span wire, and 31 | 3 Two Rares 4 B.& W. 
9 BOLTON .. Corporation .5 1899 | C.C. Howard .. | A. A. Day od 33 single . ri tein sa | centre poe, span wire, and | 81 25-30-H.P. Eng. | 13 Lane., with §S 
10 BRADFORD Corporation 1998 | C.J. Spencer .. R. A. Chattock | 39} single aft. | 105 | PR oie pole, span wire, and| 61 j2 ae hy | i6 = on ree 
; BRICHTON is ¢ Corporation 1901 | T. B. Holliday ... T. B. Holliday 2 ‘. aoe, 13 ft.Gin. 101 | centre. pole, side bracket, | 40 eeu B. & W. Seta 
12°BRICHTON ano oe r | P ream Seashore Elec. 1896 | M. Volk 3 single 18ft. | 53 | Side pole re | Four eB TH. | .. (BTH. p.c. Trat 
* 13 $BRISTOL | B. Trys. & Carriage Co., Ltd. | 1895 | Samuel White €. Robinson - a. 4ft.8}in.) 92 | Bide and centre poles, span | 51 Two G. E. 800 | 4 Lanc., mech. stoker 
* 44 BURNLEY . ‘| Corporation ‘ (March) H. Mozley R. Birkett’ Hp ong ft. | 102 | Centre pole, s span wire, and | 24 ‘two37- H.P.B.T.H. \s 5 Lane. Pe 
15 :CARDIFF . | Corporation -- | 1902 | Arthur Ellis oh double, lsft.syin.| } 100 centre poles chiefly, side | 120 | 15 | Two 30-#.P. per , 4 Lanc. Musgrave .. 
16 CARLISLE os “ — a C. Elec. Trys. Co., | 1900 G. Cook | ; | ca 3ft. 6in.| 87 | “—- — — = 5 | Two ¥ alker .. | «- ae 
17 CHR TENUA'DISTRICT. D | T. Nevins & Son 1901 | H. J. M‘Cormak | P.J. Fagan . | 6 single. 3ft. Gin. | 83 | Pole and bracket arm 12 a 35-7. (Pow 
18 CORK .. -- | Tramway and Lighting Co. 1898 | W. G. Davies .. | H. H. Nalder .. | — “s Need | 83 —_— Soke, side arm, and 33 Two 10-40. | 6B. & W. .. 
18 COVENTRY C. Electric Tramways Co. 1395 «| T. R. Whitehead | I. E. Winslow .. | . ~ oa lett. “éin.| | 84, 65 | Seah wien, ont i - | . | two ani, nee. . , 
20 CROYDON wos (leased to B.E. 1901 | T. B. Goodyer | V. P. Spurnway | 16 single and l4ft.8lin.| 98 | Side pole i 35 | Two GE. 52. (Pow 
21 DARWEN .. | Corporation 1899 a C. Garnett 3 po 4ft. | 95 | Centre pole, span wire, and 14 Two25-.P. nx. 4 Lane. (2 at Destruct 
22 DEVONPORT District | D. & District Tramway Co. 1891 | J. W. Endean .. | C. Chadwell 4 double 3ft. 6in.| 90 Cumbre nite, and side arm. 20 Two oneesn. ~ (Pow 
23 DOVER .. ' Corporation . 1897 E. Carden H. E. Stilgoe . 14 double, sft. 6in.| 37 | Side pole and span wire | 16 | Two2s-up. | 2B. & W." 
24 DUBLIN . | D. United Tramways Co.,Ltd.) 1896 | C.W. Gordon .. J. W. Towle Sauce \sft 2,44in| 92 | Centre pole, side arm, and | 300 | = .°? 52. 2B. & W. .. 
25 DUBLIN AND LUCAN .. | D. & L. Elec. Railway Co. .. 1900 =H. Harrison H. Harrison of ae (3ft. 6in. | 50 | ad pole a 26, | 5 {16 — ome. 2 Lance. 
26 DUDLEY, oerRich. D. a & D. Elec. Tramway | 1899 , A. Stewart R. N. Tweedy .. 3 double, st. é6in.| 00 & Centre pole, span wire, and | | 45 e nga Two 18-H.P. 3 Lance. 
27 tDUNDEE.. | Companion “s oe .. | 1900 | P, Fisher W. H. Tittensor 34 double, ones 92 & H centre’ poe, side arm, and | | 20 | Ging ise ite | 8 Lane. 
28 EASTHAM | Urban District Council 1901 =W.C. Ullmann | W. C. Ullmann | 31 double, isft. Shin a | Side goog —_—n arm | 20 | eae, H.P.,Eng. | 4 B. & W. 
29 ‘:FARNWORTH .. . | Urban District Council 1901 J.D. Pember .. 3 = | | Span wire | | 7. = ~ (Power sup 
30 CATESHEAD | G. & District Tramway Co. 1901 | H. Foley 4 —. \sft.Shin.| 90 | omens and side pole and 45 | ~ 35-H.P. | B. & W. 
31 :CIANT’S cays RUSH, & | @, < & P. Elec. Tramway | 1883 | .. W. D. Traill Ssingle. | 3ft. | 43 | ahs adh | 4 Two B. LHL, or | 
32 CLASCOW. 3 ‘peneeanen 1901 | John Young M. B. Field 49 double * aft. Tin. | | gs } Principally span wires with | 560 SS weeaee | 16bB. & W. .. 
33 GREENOCK & dill eat eee Oo. 1901 | P. Braidwood .. A. R. Stirton .. | 6 ee | sft. 7in., 92 | One ae, span wire and | 30 | pga 9 | (P 
34 CRIMSBY | Provincial Tramways Co. 1901 | H.L. White .. | W.L. Box | tein. lett.pin.| 90 | Contre andsidepole.. | 22 | Two 25-H.y. | 2 Lane. 
| | | 1} single. | | | | Dick Kerr. | 
35 CUERNSEY G. Railway Co. Ltd. .. 1892 | A. L. Davies .. | A. L. Davies | $ single. 4ft.8in | 40 74 | Side pole and pull-offs 9 6 | TwoG,E s00and | 1 B. & W. and 2 Loco 
36 tHALIFAX: Corporation | 1898 | F. Spence | | W. M. Rogerson | 18} ‘sft. 6in. | “y | Side pole and span wire | 60* | | “Tt wo so. | 4 Lanc., 4 B. & W. 
37 HARTLEPOOL H. Elec. Tramway Co. Ltd. 1806 4 & | A alias er | ——— | 4} single ett. 6in. | 65 & 87 | Side Trolley (Dickinson) ! 15 | “two 1s-1?, Wal- 2 Galloway, 1 Lance. 
38 HUDDERSFIELD Corporation 1901 H.N. Thomas. H. N. Thomas.. | 5 double, ‘sft. 7jin.| 98 | Centre pole, span wire, and | 56 Twod5n. PBT 4 Lane. 
39 HULL... Corporation ; 1899 | W. J. McCombe | | . Barnard .. | tol Goabie. att Shin. 94 | Paige side pole, and | 101 | sigmens BT. & 5 Lanc. stokers 
40 ISLE OF MAN: ; | | _ | | span wire. Westinghouse. 
— | mm nin |e |e “oh double. sem. oa: | Centre pole *: “2 g1loco., "9 | Lanace: BGC. | Galloway 
SNAEFELL MOUN- | Liquidation.) | 1896 J. Shaw.. J. Shaw .. Sdoubie —3ft.6in.| 56 | Centre pole hy 6 |) | 425anp. MAP.) 4 Lane. 
DOUGLAS = | D.S. Elec Trys., Ltd. - | 1896 4 single. 4ft.S4in.| Side arm ; u | 8 | 8 225-H.P. 2Ba&W. .. 
41 ISLE OF THANET.. | I. of T. Elec. Try. & Ltg. 1901, R. Humphries.. R. Humphries... 10} | sft.sin. | 98 | Centre pole & side bracket. | 60 B. HG E.53. | 4B. & W. ae 
42 mimeo aor & | K,& Distriot Elec. Ltg. & | 1898 | W. Griffiths W. Griffiths 43 3ft.6in.| 75 | Bracket arm, side trolley.| 13 | . | 5 B&W. 
43 LEEDS . | Corporation . .. | 1897 | W. Wharam .. | J. Burbridge Eqvt. 70 single |4ft.8}in.| 100 | Centre and side poles, and | 195 | Two B.T.H., Eng.| 10 Lane. 
44 LIVERPOOL : Pinan nd 1898 |e. R. Bellamy .. | és Eqvt. 95 single |4ft.83in.| 98 a, 437 \ Hes, & eee 14 Lance. 
45 LONDON we I. United Tramways., Ltd... | 1901 | J.C. Robinson.. J. C. Robinson... | 20 4ft.Shin.| 160 Span wire, centre pole, and | 100 | G.E. 58. 8 B.&W., weighing hoy 
‘ 5 | | side arm. | stokers, surf. cond ,¢ 
46 MANCHESTER .. Corporation ‘ 1901 | J. M.McElroy.. | J. H. Fooks Bale,| 24single.  /4ft.8hin.| 100 | Centre pole, side pole, and| 100 | he (Power supp! 
47 MERTHYR TYDFAL M. Elec. Tr. & Ltg. Co., Ltd. | 1901 | W. Slade Olver | W. ‘Slade Olver 33. 3ft.6in.| 90 Bracket an span wire .,| 16 | G.E. 58 and 33 N, | 3 B. & W. 
48 iMIDDLESBROUCH E | Imperial Tramways Co., Ltd. | 1898 | J. Clifton | Robinson. 15 (route 9). sean 923 b: —eneamaninng 50 4 2G. E800 3B. & W., eon 
49 WEWCASTIZE-ON-TYNE | Corporation | 1901 | A.E.Le Rossignol | A.E.Le Rossignol | 20 double. 4ft.Shin. 102 Centre pole and span wire. 175 2 Walenoans 8 an coun, 8 : 
50 NORWICH N. Elec. Tramways Co... 1900 | A. N. Banister | A. N. Banister 43 double, tt. 6in.| 65:5 | Mixed: centre pole, side| 40 | 10 two ‘on. P. r B. & W. 
51 WOTTINCHAM |Corporation .. =... | 1901 | J. Aldworth .. | H. Talbot | 10} double att. Shin.| 107 Gaetan we sn ae 105 |, | Two 25H P. Eng. Marine Dryback 
2 TOLDHAM.. on aa | Corporation Se ‘ ow | 1900 | - | ie Fs | a “OS aftstin, 100 | Bll and centre poles. 150 | x | Bug. Bee Mite. . | oo ee 
53 OLDHAM, _—a Ap | 0., 4 & H. Elec. Tramway, 1899 | M. Rathborne.. | J. A, Fraser 2 oe. 4ft. Shin. | 94 | Span wire and brackets 38 | 8 2G.E. se ee (Power su 
54 PLYMOUTH Goacuein . 3 : 1899 | C. R. Everson .. | E. G. Okell 4 doable, tt. sin, 92 Centre pole, side pole, and 26 | | Two 25-H.P. 7 Lanc. = Ja 
55 PuymouTH ee 8. & D. Tramways Coy.. | | G. H. Moreton.. | John Glenn if doahic, | sft. 6in. | gt | | Mostly “a pole, centre 12 en | nny mg (Power su 
— AND a | | | single | | pole, and span wire, | | — 
56 POOLE AND DIST P. at ag flec. Traction | 1901 | E. H. Mottram | E. Ll. Ingram... 3} single. ‘tt. tn. 98 | Side pole, span wire .. 11 | Two G.E. 58. [ (Power supplied b 
57 PORTSMOUTH .. onpietion aw ee 1901 | E. Rotter E. Rotter 14 double, jatt.73in.| 96 | Centre pole, side pole, and| 80 | 4 | Two25-H.p. Eng.|3 B. & W., with su) 
S8 POTTERIES Potteries Electric Traction | 1899 J.J. Walklate.. : a aft. oin.| 87 span yoy ‘centre and side 105 | Fg west 8 io - 
59 ST. HELENS Corporation .. .... | 1899 |W. Vaux | 5.8. Highfield... | 4 double, lete.spin. 97 side poles, with arms and| 36 |. ane 0 P. 4 Lanc., and 2B. & W. 
60 SALFORD ms + | Corporation 1901 | E. Hatton ' C. D. Taite 30, mostly stt.syin. 103 centre pole, span wire, and | 100 on we ee -P. ’ | 16 Lane. ae << 
61 SEAFORTH A chose. T, | Liverpool Overhead Ry. Co. | 1900 | 8. B. Cottrell .. | 8. B. Cottrell .. | 2} single. ift-8hin.| 92} ]..  « 10 10 s “ (Power 
62 SHEFFIELD .. € Corporation | 1899 | A. L. C. Fell } 20 double, lett. shin. 108} | Centre pole side pole, and | 164 Two 25-H.P. | 7 Marine, 2 Stirling 
83 SOUTHAMPTON Corporation | 1900 G. Simpson | H. F. Street 6 54 single: |4ft.8}in. | 88 centre pole aud side pole, 36 4 two 3 ae | 8 B. and W... 
64 {SOUTHEND-ON-SEA .. | Corporation .. ..... | 1901 . | A. Fidler — att 6in. | 91 | Bracket arm. .. 14 =— | 8 Economic .. 
65 SOUTHPORT .. .. | Corporation . 1900 | T. J. Kendrew.. | R. S. Downe 24 oo, “aft. Shin. | | 87 Side pole 22 as +o a | 9 Lane. (used for ltg. 2 
68 SovTHP OR ap is -, | Cappocation of 8. (eased to | 3901 | J. Lloyd. a Hi Py staan 87 | Side pole, bracket and span | 20 "Two 17-H.P. | se (e3 
67 SOUTH D- | South 8S. l'ramway Co. | 1893 | G. Conaty 5 | H. Hartley See ; -» | 8ft.6in. 7% | Bracket arm, side trolley .. 20 pg 3 Lance. ; 
68 STOCKPORT .. Corporation | 1901 | H. MeCormick.. | A, J. H. Carter. 3 Goat \aft. syin, 92 Centre pole, span wire and | 15 Two soak. Eng. 3 B. & W., 2 Lane. 
68 SUNDERLAND -- | Corporation 1900 | H. England | J. F.C. Snell* 17} double, att.sjin, 96 | Centre and side poles 64 | Two s0u.P. 4 Galloway . 
70 SUTTON & HOWTH Great Northern Ry. Co. (1). 1901 ise A. W. Whieldon + double, i5ft. sin. 72 | Side arm. 10 a en ny | 3 Lance. 
71 SWANSEA . ee emia 1901 | D. James E. 8S. Rayner . double, ‘tt.syin.| | Bracket arm, span wire. 41 | | Two West.. GE. | 2B.aW. .. a 
72 TAUNTON “2 ¥. Somes El. Rys. & | 1901 | W. Smith 3 c. J. Wharton .. | 4 — ‘sft. éin.| 91 | Bide geen with arms, span Be lg ~~  30-1.P. ¢ 
73 TYNEMOUTH AND. ier. = Dist. Flect. Traction | 1901 | R. Simpson .. |W. Moorhouse... | 4 = isft. ~~ 9 «| | Side arm, flexible sus-| 22 | os bt hy Eee. ¢ 
74 WALLASEY nf Urban District Council 1901 | R,R.Greene .. J. al, Crowther | 10} single. 4ft.8}in. | 98 | si = oo and some span | 20 | Two 25-HP. | Lanc., B. & W. 
75 WICAN Corporation 1901 | H, C. Bishop C. Bishop .. | 64 single. ~~ 6in. 105 | Sean site, bracket arm 24 | tage yy =~ 4B. & W. 
76 WOLVERHAMPTON Corporation / 1901 | W. A. Luntley | C. E. C. Shawfield 5 double. st, 6in. | 98 | (Lorain surface contact) 12 2 2-H. Lor , | 6 Lanc., 2 Economic 
| | | ng. El., 
77 WOLVERHAMPTON AND | | W. Dist. Elec. Trys. Co. 1900 | W. A. Davis R. N. Tweedy .. | 4% single, lett. 6in. | 90 | Span wire, bracket arm .| 1s | | be nae’ ( 
DISTRICT. | | | | | | G.E. 800, | 
t No return to hand. | | | | 
cum 
: THIRD RAIL ELEC 
‘ 
LONDON. (3) City and South London Electric | (5) Waterloo and City Electric Railway. ( 
(1) Baker Street and Waterloo Electric Railway. Separate c. i. tunnels for up and down lines; Gauge 4 ft. 8} in. ; 
Railway. ANGEL, ISLINGTON, TO CLAPHAM COMMON.—Twin tunnels, 6} ri. gp ad nas Prsnsg direst current ; third seit between reusing 
Underground tunnels; length 3 miles, 1 furlong. To connect miles. Gauge of track, 4 ft. 8} in.; weight of rails, 60 lbs. and Paxman Economic boilers; Belliss enclosed compound engines ; 
Baker Street with Waterloo tation. Stations to provide connec- 80 lbs. per yard; 52 electric locomotives. Annual car mileage, Siemensigenerators ; total capacity, 1,200-K.w. Total capital outlay 
tion with the Metropolitan District Railway at Charing Cross and 468,500. The new power station contains 12 Economic boilers, (to Dec. 1901), £599,201. Line opened August, 1898. Manager, 
Metropolitan Railway at Baker Street, and with the Central 15 ft. by 8 ft. 9 in., 2 horizontal Corliss engines of 1,100-h.p. each, C.J. Owens, Electrical engineer, Herbert Jones. Annual mileage, 
London Electric Rallway at Oxford, Circus, and with, the Great | 1,000.52. errant. 2 SOc and 2 2, yams dinect | bout 170,000 train mile. 
ge at Charing Cross. Engineers, Sir Benjamin Baker, Messrs. Manager, T. C. Jenkins. Chief engineer, P, V. McMahon. 
Galbraith and R. Church. | 
(2) Central London Railway. 
permet, coperete Samael Se ep’ int “down” oats; | (4) Great Serthern and City Electric PROVINCES. 
eee eae, see ees ke es | Oe (6) Bessbrook and Newry Tramway. ( 
locomotives ; 170 carriages (7 per train). Power station Ghepher's FINSBURY PARK TO MOORGATE STREET.—Underground tunnels, 
a Sy The British Thomson, Houston Co. ‘Mtessrs, Pearson & Son, Ltd., cart ; 06 wallets yl Mather Plate bhp, motor per car, with chain 
6 B.T.H. three-phase alternators (5,000 volts); total capacity, contractors for the construction and equipment. Multiple unit gear ‘(each motor car hauls 4 trailers). Power station equipped with 
5,100-x.W. General manager, G. C. Cuningham. Opened for traffic, system. Engineers, Sir Douglas Fox and Partners. Generating 1 63-H.P. turbine driving by belt 2 Mather-Platt generators of 18 K.w. 
———<—<—_<'-——- au Lwin 
; s i . I ger, R. Caven; Engineer, J. L. D. Mears. 
MBROIN | ‘ancaye Accurate: | Western Electric Co 
Always Accurate! é. 
Overhead Line 4 AS AN TRAMWAY 
Maori | CABLES| 
Estler Brothers, NO MISSING UNITS. TRAMWAY 
25, LAURENCE POUNTNEY LANE SUPPLIES. : 
; ’ : 
CANNON ST WesTeRN Etectric Go., 
RE EI, BASTIAN METER Co, L7., 174, Queen Victoria Street, LONDON, E.C. ; 
Bartholomew Works, Factory: a WOOLWICH, E, 
LON DON, E.C.| KENTISH TOWN, LONDON, N.W. Chicago, New Sek. Antwerp, Paris, &c. 














> TRAMWAYS & RAILWAYS IN THE UNITED KINGDOM. 


























































































































| 
| Power Station equipment. | | 
OTS. | —<$$——— . terse 7 Battery capacity and Total — Pp — -y = 
| Boilers. Enzi | Total | output. Mains. capital — accongers | | pe if2" | penses Siiiahe 
E angines. Generators. (‘Sac outlay. mileage. | | pence. pata af 
j A. | | | 
i | <2 cgi Sete a ase ay ee ty Bary eae 
H.P. 14 B. & W., suphtrs., c.g. M. Ww | | | 
al Bo Seep Lye Cg ostly Willans, Belliss .. | Peebles, Holmes, Westing- | 1250 | BIW. & St. Helens cs £199,209" 266,552 | 8,361,711 0°78 | £50,000 extns. in hand. Ltg.&tr. 1 
B.T.H.| 2Stirling - atck | iia house. Mavor & Coulson a (trys. only) } | _ stn.* ine, purchase of t 
B.T.H.| 2 Stirling ; stokers . | 2 Belliss 2Peebles .. as .- | 400 | E.P.S., 100-Kw. for 1 hr. .. | Callender | Pr oe -. | Ltg. & tr. Extns. in hand: 2 
-- | Babeock & Wilcox... | W. H. Allen.. | Thames Ironworks 200 = Rs Fe (trys. only) asa cee ce. agaane 3 
Teale: 7 Lance. - Willans, Scott & Mountain | Siemens, Scott & Mountain | 975 | E.P.S., 144-Kw. for 1 hr., | B.L.W., comes, v. b. | £300,000 1,144,000 8,372,000 ¥ oe 4 
| Chloride, 96-Kw. for 1 hr. | laid soli 
2 Adamson, 1 Galloway .. | am TTY Iron Works | General Electric Co. | 450 er oe as . Callender 5 
0-H.P. (Power ian ee from Corporation Electricity Works) oA . | Siemens & Glover .. £254,000 * 700,000 614,838 | *8°24 é *To einer 1901, 1 5 m. oom (now 6 
1.P. 5 b. 2 5 | we aaa } tns. 4 m. 
: P. D Ler 4 2 Dry Back, 5 | 8 Parsons Steam Turbines | 8 Parsons 750 | Hart, two of 840-KW. cach | B.I.W. and St. Helens £155,937* 483,796 4,828,000 8°5 56°06% “fa Traction Stat Te ly “To 7 
».G.E. | 4 Lance. Mather & Platt Mather & Platt .. 4 600 | Chloride 380-K.w. for 1 hour iB.I.W. and Callender £197,280 569,827 1,902,672 512 | 55°49% _ ie aa re octane 
Eng. | 13 Lane., wi 7 ert. Corli i | | ; 
gg | nouns ‘ual pie il . Fv: os a ail é Mather Plare” ies) Pry ; ge oy a ae ° 3 ; = Raming on a. ® 
West., | 6 Marine, 6 B. & W i rr a ‘ : : ; t . ay 
~ hres | arine, 6 B. & | Willans Siemens, E.C.C., Peebles. . | 2,700 + | B.LW. bie a .. | £263,000 714,150 “ . 6.78 Lighting nt Traction Station 10 
HP. | B&W. ae | Wi oe ae Spee | : : ; 
nl | illans . Bruce Peebles oo ee] | 725 | “eos .| St. Helen’s Cable Co. .| £165,000... “ . a | pies. and a a 1 
.T.H. nin I (B.T.H. D.c. Transformer, converting Corporation Supply at 460 v. to 550 v.) — | Tudor, 270 cells - . .- : «< Seeking py th = adopt nar- 12 
800 | 4 Lanc., mech. stokers 4 — P., McIntosh-Sey- | 4G. E. 4 he “<< ) GB. | i | row gauge on pegeee work. 8 
5 2 | | 
ag 5 Lane. /2 Bellis (ltg. only), 3 hori- I" C. C. 960 hredor, 190-K.W. for Lhr. .. 'B.LLW. and Callender .. | £168,000 | “C ‘ z ais Lighting and Traction Station. aa 
p. per 4 Lanc. Musgrave .. 4 Musgrave vertical comp. | 4 Westinghouse | 1,200 | } *G. H. wate Boro’ - —_ 
Corliss cond. | he =| => 
Be lec : 1 ee | fee ee eee - | £100,000 323,044 | 2,010,873 | 4°63 | 71°71% ». 6 
.P. Power ‘ ry 1 . | 
il (Power supplied by the Cheltenham Conon | | sd | es iy | Light Railway, extns. in hand, 36 17 
> ‘en's | | | om . i mues. 
HP. (| 6B. & W. .. «| Si Meche Seymour, | B.T.H. 3 -- | 1,250 | Tudor, two batteries Callender . | £815,000 $55,382 | 5,714,325 — Lighting and Traction Station .. 18 
fe | BW cc isa . ” 2 | | 
cil | 4 aa” Lindley, hor bey ge 2 belted, 400 | “s -| B.L.W. ee «| 65 Ib. rails Falk welded “i 219 
. 52 P | 
' | (Power cum a rg ‘the Croydon icici nia + P fee Je > Callender Z — for a further 10 miles 99 
—_ 4 Lanc. (2 at Destructor).. | 4 Belliss | 2 Piatt, Peebles. & 900 Tudor, 92-Kw. for 2 hours. . | B.ILW a £62,000* *Paehise £27,000, conversion 9% 
JT.H.| -« P £35,000. 
»B.T.H (Power ities by Devonport Corporation) .. . | - Glover and B.I.W. 8 miles single track, in in hand by 22 
: ee areal i | H von: 
“| 2B. & W. 2 Macintosh & Seymour* / B. T. H* | 200 | Tudor, 560 amp. hrs.* | Silvertown ..| £88,850 259,358 2,710,420 | 5°33 | 50 pc.| *Plant installed Electric Supply 23 
3” ‘ WwW | Co. for ne 
. 12B. & W. .. 6 Allis | 6 B. T. H. | 3,000 | + : | “table Co. Conduit and | £1,609,870 6,600,000 45,500,000 | 4°78 Pe = wae «e oa 
: 3 | ee } | Cable Co. | 
Pp. | 2 Lane. . | Ball & Wood | Walker | 240 | .. f - ~ | emugor | 101,468 seoass | 7-73 | 53-95 | 25 
| 3 Lane. Ball & Wood B.T.H. | 300 | .. . | Callender bititeandB.LW.| ..  .. |. ? | Power supple by Dudley Cor- 96 
eI . sa } t ration to lines within 
Mfg. | 8 Lance. 10 Willans Parker & Siemens .. | 1,283 | a = es = oe re os £91,791* Po Ys * elusive ot Cables. Lighting and 97 
: acme i | ome 3 | _ Traction Station. 
an. 4B. & W. ea comp. hor. | Elect. Mfg. Co... | 775 | .. | Callender lead covered ..| .. | 58 .. | Lighting and Traction Station. 98 
. * . | | | 
era (Power supplied from Farnworth U.D.C. Electricity Works.) = Ben | | _— ieasitiaen tn bane, 29 
| . | = . - ! * ad - 
LP. B. & W. Brush Universal . {Brush .. 30 
| 2 turbi | ee ‘ 
H., oF | «. turbines (water) .. 2 E.C.C. ‘| | - ae re eee i OT 
| or ialaateeaeieeeaiialls Canlaon - | 11,200 | .. | National Conduit 4 Cable | £2,250,000 | 12,000,000 | 150,000,000 .. | Ch. Eng. W. Clark. *20 m.to con- 32 
. P he “J . | | 0., . } struct. 6,500 v. 3-ph. to su 
rush. (Power eae by Greenock Corporation.) | . | Callender paper laid solid 633,461 | 8,437,882 | 5°06 68% a cw a bet i asieanyss 
| om | $ Robb Armutreng 2General Electric .. | 800 | EM os we | J. F. Glenn, Engineer. Part of route 34 
| | } | | | | | fed by Grimsby Corporation. 
)0and | 1B. &W.and2Loco.. | Marshall ie .. | Siemens me a és | 100 a | | 158,678 | | 6°44 141,884 car miles and 11,844 trailer 35 
mens. H | | } 
nal 4 Lanc., 4 B. & W. e ee Wigzell, | E.C.C. ‘+ s+ ee | 2,860 | Chloride, 150-Kw. for 6 hrs. | Callender | £201,414* 736,910" 9,429,747") 12°34* | Profit Lighting ona Traction Station ‘ 36 
X | ; : 9 ‘ | | “48d. 7 2s i. 
Wal- | 2 Galloway, 1 Lane. . | 8 Willans vert. comp... | 2 E.C.C.,1 Mather & Platt | 240 “s ee | 298187 | 292,552 | cusses | ses |7essy|.. aa ee 
Jee | | | 
3.T.H | 4 Lanc. . | 2 Musgrave, 1 Combe, | 2 Greenwood and Batle 1385 Je i" | , r | r 9: 4 
st.) so. mi : Barbour. , 1 Mather an ae - ++ «+ | Henley and B.I.W. £277,817. 1,099,479 | 5,943,000 | 12°41 | 88°47 berg —_ Pete png 38 
5 Lane. stokers | Belliss 5; | 3 Siemens, 1 International | 1200 ‘ . .. | Siemens, jute and lead | £263,680* | 2,225,000 | 20,000,000*| 6-51*| 477 Extens. 1 mile arra: fer. *Mar.. 
— | Electric Co. | cased in Doulton casing. an we " ey P Bist. 1901. 3 
‘alii  .. . | 5Galloway .. | Mather & Platt .. 250 | 2 Chlorid 
C.C. | 3 Galloway .. 3 Robb- ~Armatrong.. Be i i | 360 | 4th hrs. atd 140. for 6 oad pence ee iil ha 7h : “ re <ee ~ 40 
.& P. | 4 Lane. 5 Mather & Platt . . | Mather & Platt | 300 | Chloride140ampsfor 4hrs.| Callender ..  .. .. We ~ | 
>, |2B&W. . | 2 Browett-Lindley.. . | 2 Westinghouse 200 ae oo “a £36,676 
4 - | ee « “2 <a aa ; | + . i . oe . és = 
E. 53. | 4B&W. .. «se | Belliss & Allis [RTH .. .. ..| 100 | Tador.. fn: as, ‘So ar ba - | we wes ge te 2) alee 
| } } 
ze | 5B. & W. | Brush & Parsons Turbines | Brush & Parsons | 900 |.. a aa ea > | mee ad ad wa | | “ ‘ | Lighting & Traction Station. .. 42 
| | A | 
» Eng.| 10 Lanc. | Fowler, Hick Hargreaves an: eet & Batley, | 3900 | 3 Pay Pople pine | B.LW., Henley & Glover | £7038,269* | 2,379,380 | be 649 | 11°72 | 7 miles double under construction 43 
3 | amp. hrs. | | * Inclu horse and steam lines. 
14 Lanc. 6 Willans 6 mine 2 EPS., 8., each 200-KW. for | Callender, solid system her .. | 10,970,068 {101,108,780 = — Lighting and Traction Station 44 
. | 8 Bee. wire | 3 Allis vert. comp. : B.T.H., 2 D.C., 1 A.C. ‘a | 2150 i | ee - bs) J bs -_ | » abe é ee oe @o-xw.rotary converters and 45 
(Power supplied from Manchester Corporation Electricity Works.) ee *) ae | £526,478" | an ee cane singles Bu ldngs. Uitimatetongth’ 48 
z : | | o m 150 m. single track. 
33 N.| 3B. & W. | Browett-Lindley .. Peebles Se wd: wef “our ht aio toe 1| Callender .. «2. | aa es Sa eg - Lighting and Traction Station. Ex- 47 
. | " : our. Highfie! oster. | | tension in hand. 
eo —o cod cond. hop- | 3 Allis hor. comp. .. |SBTH .. .. ..| 900 se fee ees | 1,237,151* | 8,307,322" | 5°97* | 68°76%*| 5,200-KW. rotary converters and 48 
’ | | 1 he # . 
se & | 8 Lanc. ~ 2 i i Coates, 1 Wall- | Westinghouse 9,600 | E.P.S., 500-KW. for 1 hour | B.I.W. oe | oo “e oa be . eee, — ee 
na 4B. & W. 4 pest qa tandem | Westinghouse | Sie tigs “eee. ee - | BLW: £330,000 924,789 7,816,222 | 5°83 61% - 50 
Eng. | Marine Dryback Willans = = | Siemens ee 1,320 | E.P.S.,200-KW. hours .. | Callender . oe | «eo ee e oe ee e = under conversion and exten- §] 
| } | sion. Some we cars used. 
Mfg. | oe oe oo os ee = | ee oo oe ee e oe } oo oe oe. oe - o- oe. £322,401.. ee. - oe. - oe oe oe - - 
(Power supplied by Ashton-under-Lyne Coen | BW. és | ee . o | ee 690,982 4,888,612 5°70 63 & Me ae Es ie 
“a 7 Lanc. ve a . | Belliss Ap: ~~ . | Westinghouse 700 Tudor, 1,140-K.w. hours .. | B.I.W. and Callender .. | £117,000 Lighting and Traction Station. 54 
oi (Power supplied by Corporations of Plymouth and Devonport.) B.LW. an Pp -_ a | a a a = i my 55 
Cs | 
o- | } 
5. (Power supplied by Bour th and Poole Electricity Supply Co., Ltd. . | Callender 22> .. £35,000 fe : z 44 miles extension in hand ;. 1? pro-~ 56: 
me 8 ol | lg with super- | i oe a settee CAueltiony) English Electric Mfg. Co. | 1,075 | .. gy cov. paper £55,000* | * neluding purchase. 57 
B i } nsu 3 
8 Lance. | 4 Merntoct 3 Ball 6 Wi ood 2 Da 2 Helios, 4; 2,100 | .. Callender and Henley Sa 1,859,672 | 13,361,778] 5°63 Extensions in hand .. . 8 
“s , 4 Lanc., and 2 B. & W. Willans a xe —, = “‘y and Eng. | 1,340 | Chloride, 150 K.W. for 3 | B.I.W. - | £118,075 822,943 aa a Lighting and Traction Station . 8 
est. c. Mtg | hrs, 
-P, | 16 Lane. ae ee Browett-Lindley .. -- | Mather & Platt 6,400 | 1,200 amp. hours Glover ats “e PP | ‘a wh ee oe oe Work not yet completed. Lighting 60 
use. | | Trac 
vt (Power from Liverpool Overhead Electric Railway Works.) | 160 | 1,300 amp. hours .. py ee a a rr wal brs oh ew} £6 gee" Bectric for mae ”* below. 61 
. * t. ! ) | Qn ; 

.P, | 7 Marine, 2 Stirling | 3 Pers ng Marchent | 6 B.T.H.  .. 7,675 AS aa ‘me B. I. W. and Callender .. | £535,887 | 2,231,688 | 38,688,786 | 6°21 50% | Several miles of extension in hand. 62 
al | 8B. and W.. ; | — Bellis and | Siemens 400 | Tudor, 135-KW. for 3 hours | B.I.W. £15,000 . 695,731 4,734,021 : ia — £28,973. } m. extension in 63 
* | 3 Economic .. .. | 3 Bow Maclachlan.. 3 Bow Maclachlan. . -| 500 | Me - e : .. | £90,928... | .. a ” a : Fp . “im. oe 3 
Eng. 9 Lane. (used for ltg. also) | Belliss Peebles . 600 | Callender £106,500 19,411 2,721,786 6°40 65% | Extns. 1} m. Lig. &tr. stn. *Also3} 65 
: 3 : i | m. d. 14m. s. leased to 8. Tr. Co. 
Pe (Power supplied by Southport Corporation). | .. | Callender, solid ..  ..].. 2 “a .. | 1.mileextensioninhand ..  .. 66 
fo | 3 Lance. “| Musgrave E.C.C. ‘ | 273 | ne Callender 344,612 | 5°66 Walsall, Wednesbury and D'l’ston. 67 
Eng. | 3 B. & W., 2 Lane. | Parsons Turbines .. oe | Parsons . 400 | . | Glover a a , and Traction Station. 68 

0. | | } a Me 15 miles ted. 
LP. | 4 Galloway .. Belliss | Sunderland Forge .. 1100 | .. . | Callender, vule. bitumen..} £230,890..| 1,154,446 | 14,000,000} 5°804| 45 p.c. | 9 m. single in hand. YI stn. 69 
, s , | *G. Res. 
‘st 3 Lane. . | Scott & Mountain at | Scott & Mountain .. -| 450 | Tudor, 110-KW. for 1 hour B.I.W. = we Saal re ae ds F ‘Revie 70 
GE. | 2B. & W. | 3Ball& Wood .. .. | 2 Westinghouse .. | 660 . | Call ore : : P 
h. | 1 Alley & MacLellan | 2 G.E.C. (Byng Hawkins)... oe Pa } = mae : a9 Mxtus. 6 miles track in hand Tt 
.P, (Power supplied by Taunton Corporation.) | 200 aabiee 90,000. 900,000. *6°10 57 ‘| * Estimated 72 
Eng. (Power supplied by Tynemouth Corporation.) | .. | Henley a 3 
3 | | < we *o + an ws re . 
iP, | Lanc., B. & W. Galloway . | Lancashire Dynamo Co. .. 600 a . | BLW. we ia 4 és ; Ss ee . 14 
} | 
lec | 4B. &W. Willans G.E.C. - | 1140 | E.P.S., 75 amp. for 10 hrs. | poe & Phillips) £65,000 sf oe = “a * J. Glenie, Traffic Manager. Ltg. & 7§ 
i ‘ ee tr. stn. 11 in hand. 
or., | 6 Lanc., 2 Economic : = agg 2 Belliss, 1 Davey| 2 Parker, 3 E. C. C. 1,940 | Tudor, 750 amp hrs. | Callender... ai deriteee Pe are pa wa + Lighting ap oe Station + 76 
y | | | | | 
iat. 
.P. (Power supplied by Dudley Corporation.) | BLW. Wiest Bl ae Extending to Bilston, Willenhall, 77 
), | Moreley, Moxley and Darlaston. 
| wey | 7 
steal | | i { | | | 
ELECTRIC RAILWAYS. 
c Railway. (7) Brighton.—Volk’s Electric Railway. (9) Liverpool Overhead Electric Railway. (11) Southend-on-Sea Pier Electric Railway. 


ines; Gauge 4 ft. 84 in. ; 
rd rail between running 
r station equipment :— 
ed compound engines ; 
w. Total capital outlay 
ugust, 1898. Manager, 
fones. Annual mileage, 


amway. 


ils, 41} lbs. Two motor 
or per car, with chain 
r station equipped with 
tt generators of 18 K.w. 

opening, October, 1885. 
8. 


Third-rail system ; 1} miles of track (single) with turn-outs ; 
2 ft. 8} in. ; 35 Ib. flat bottom rails. Six motor cars ; 2 trailers; 
motor to each car. 


160 volts; 80 Tudor cells, H A. 7, 120 ampere hours. 
system, Magnus Volk, Limited. 


(8) Herne Bay Pier Electric Railway. 


Owned by the Herne Bay Pier Company, Ltd. } mile ; 


gauge 
Electrical equipment :—15-K.w. Parker direct 


current transformer takes current at 230 volts, transforms down to 
Owners of 


gauge, 3 ft. ; 


1 
capacity. 


1901, 802,384; 


The com 


passe 

£636, 126; cost per train mile, 15- ad. : 
expenses to receipts, 68 per cent, Cost of equipment, "2131, 097. 
pany has also constructed a trolley line from Seaforth to 

Crosby, 24 miles long. This line is worked by means of 2 80 K.W. 
transformers from the railway generating station, and 2 80-K.W. in 
sub-station. The line pressure of 500 v. is transformed up at the 
main station to 1,100 v., transmitted to sub-station and transformed 
down to 500-550 volts. for the line. 


Six and-a-half miles double track; gauge, 4 ft. 8} in,; rails 
62 lbs. 46 motor-cars, 8 —e 48 car motors. 
equipment includes 6 boilers, 7 
Date opened, March 6, 
engineer, S. B. ‘Cottrell. Annual train ~~ RR. year ending Dec. 31st 
carried, 8,87 74,258. Capital expended, 
locos only, 4°88d.; ratio of 


ngers 


Power station 
engines and generators of 2,300-K.Ww. 
r and electrical 


third rail (angle bar beneath deck). Two open type single-deck cars 
seating 41 passengers each, Installation by B.T.H. Co., driven by 
83-H.P. Stockport gas engine. Engineer, H. C. Dufton. 





(10) Ryde Pier Electric Railway. 


Half mile; gauge, 4 ft. 8} in.; rails, 30 Ibs. 
drive Siemens generator. 


Two gas engines 





Owned by Corporation. 1°5 miles of single and 300 yards of 
double track; gauge, 3 ft. 6 in. ; girder rails, 60 lbs., laid on wood 
alespems, longitudinally on T ‘tron joists ; 2 66-H.P. compound 

32 Cn t d dynamos ; 12 cars, run in trains 
of ‘three, centre being motor car; 100 passengers pertrain; out- 
going circuit steel channel ; rail return. Electrician, C. R. Norton. 





(12) Walton-on-the-Naze Pier Electric 


Railway. 


Owned by the Coast Development Company, Limited. Gauge, 
3 ft. 6 in. ; ordinary Vignoles rails, 36 Ibs. ; | mile long ; 3 motor 
cars; 3 trailers. Generating station plant :—1 semi-portable 
locomotive boiler, Shanks vertical compound engine, Parker 
generator, 20-K.W. Opened August, 1898. 








1¢ Co., 


LY 


ES 


\Y 
ES. 


nic Co. 


NDON, E.C. 
.WICH, E, 





rp, Paris, &c. 


PHILLIPS’ PATENT 


" LIGHTNING ” 
Automatic Commutator Grinder. 





No Motor required to drive it. 
*xy 0} Aseq 








Machine fixed and Commutator ground in two hours. 


~~. 


JOHN PHILLIPS & CO., 


Engineers, 
166, WALWORTH ROAD. 








ASKHAM BROS, & WILSON, L™?- 


SHEFFIELD. 








[Patent Zlutomatic + + 
Points & Crossings 


+ 





IN BEST CRUCIBLE CAST STEEL. 
The only reliable Steel for Electric Traction. 


Where required we supply Tongues and Fittings in 


MANGANESE STEEL. 
LAYOUTS, JUNCTIONS, &c.. 


Constructed complete on our Shop Floors 
ready for laying on Site. 





Patent Joint Plates—over 250,000 in use. 
Dawson’s Patent Drain Rail, and Drain Box. 
Tiebars, Fishbolts, Platelayers’ Tools. 


OVER TWENTY YEARS EXPERIENCE. 











HLHOTEIOC 


TRAMWAYS AND LIGHT RAILWAYS 


ARE INCOMPLETE WITHOUT A 


CHLORIDE BATTERY, 


COMBINED WITH A 


Highfield Patent Reversible 
BoosTE Er, 


AS SUPPLIED TO THE FOLLOWING :— 

BUENOS AYRES & CT. S. RLY. ST. HELENS CORPORATION. 

CITY & S. LONDON RLY. BIRKENHEAD 
MERTHYR TYDFIL ELECTRIC TRACTION COMPANY. 

BLACKPOOL AND FLEETWOOD TRAM COMPANY. 


&c., &e., &c. 


For Full Particulars Apply to— 


The Chloride Electrical Storage 
Syndicate, Limited, 


CLIFTON JUNCTION, near MANCHESTER. 
LONDON OFFICH: 39, Victoria Street, 5.W. 





ace 





